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e INTRODUCTION

50X1-HUM

The present Description contains data om basic flight

o ) " performances of the aircraft,

type Mur-Ioc,

The £1ight characteristics presented in the Book are -

based upon the results of State trials.

Aerodynamic data given in the Book are based on meterials
of wind tunnel trials. The Book also deals with geometry and
— R welght of the airoraft as well as with the main charaoteristios

tions,

of the Pi-9F engine taken into account in aerodynamioc oalcula-

The Book contains charts which can be used in estimation
of atroraft flight performances.
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Fig. 3. Aircrafe, Model “'ul*- 1°C ( front view)
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Fig. 4. Aircraft, *tode) Mul™- 19C (374 rear view)

Fir S Aucratt vodel Mul. 19C with Drop Tanks 25760 lit. (3/4 front view)

Fig. 0. " vireratt, Modet Mul™. 190 with Drop Tacks 24760 lir. (side vi )
. lew,

Chapter I

GENERAL

The jet aircraft, model Mul'-19C (Pigs 1 and 6), 15 a
pulti-purpose supersonic fighter plane,
The Mul'-19C 18 a single-seat, twin-jet airoraft with a

swept-back wing, controlled stabilizer, three cannon, pres—
surized cockpit and a landing gear with nose wheel (Flpa 7
and 8).

The airoraft flight erformances are. presenoted in Tabdle 1.

Table 1
Alroraft FPlight Performances
Plight conditions Afterduraer Afterduroer
OoN orr
Flight performances
1 2 3
Maximum airspeed, km/hr ..... |1452 (at 1157 (at
10,000-8. al= [1000=-a. ale
titude) titude)
Service celling, ®m. «ececes.. |17,500-17,900 15,600
Time of oldmb to 10,000-a. 1.1 2,2
alt1tude, B8. cceceeccrens 2,2 .4
Tae of olimd to 15,000-m. _2_‘_6_ La]
> ’07 ‘Q\.'z
650

/ o
@ Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100050001-6 8

T R

e e

—

T

TR TR TR T T e T T T




b

- with drag

Maximum flight range at
K = 14,000 m,, km.:

parachute «... - 610

- without drop tanks ..... - 1390

= with drop tanks,

2 X 760 1it.cecceceacacas - 2200

Maximum flight endurance at
H = 14,000 o., hr and miou-

tes:

- without drop tanks .... - 1-43

- with drop taoks,

2 x 760 11t. ......... - 2-38
Notes: 1, The climbing time data put above the horizontal

2

3

division line stand for time with no acoount

for take-off run time and time of acoceleration
to vonmb' whereas the data below. the line
include the above time factors (take-off run
and acceleration take 1,1 min,).

Climbiog time with afterburner ON is given for
conditions when the afterburmer is started on
the ground.

Flight range and endurance given above are for a
single airoraft with 7 per cent fuel margin fros
the basic fuel reserve taking into aoccount 7-mie
nute engine ground operation befors the take-of?f
Tun and jettisoning of dry drop fuel tanks,

The drop tanks of 2 x 760 1it. oapaoity are
filled with 600 11t. of fuel eaoh at

T« 0.8 gr/on’.

For 1nitial data for the Ml-19C
- airoraft
caloulations see Table 2. streneen

& mova-
Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100050001-6 2

Strength Characteristiocs of Aircraft without
Drop Tanks (rated data)

Maximum operational load factor:

« with air brakes closed .......cco0eeves 8
- with air drakes opened .cc.cccevcncces 8
Maximum IAS, KM/BY ccccceeccccccscssncnce 1200
Maximum Mach QUMDEXr cccccceovccccvescccves 1.6
Maximum impact pressure, kylz ceesscsese 7000

Important: Whem flying the airoraft, in all cases act
as presoribed 1n the ®"MNP-19C Aircraft Operatiog and

Piloting Instructions®,
Strength of the drop tanks and their attachment uoits
43 oharacterized by the data given in Table J.
Table 1

Strength Data of Drop Tanks and
Their Attachment Units
(tanks, 2 x 760 11t.,on pyloos or interchange-
able tanks, 2 x 400 1it.)

1 | Plight with fuslled or empty drop tanks:

(a) maxioum permissidble IAS, kKa/hr ....... 1000
(b) saximum permissible Mach DUNDEr ...... 1.0

: (o) saximum permissidle impact pressure,

‘ 17 RN 4830

i 2 | Maximum operational load factor:

i “(a) with fuelled Arop tankBs ..ccccccccecss s
(D) with empty tanks ..cccccccccccccrccne 6.9

Por detailed presentation of apecified limits of reted
wum airspeeds, Mach nwadersand impaot pressures for
lous flight altitudes see Table 7 and Pigs 14 - 17,
Weight data of the airoraft, model MuI-19C , are gives
8 Tadle 4.
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Version Without With drop
drop tanks tanks,
Weight data 2 x 760 1it.
A1l-up weight, K8 .eecocinaas © 7560 8650
landing weight (minimum, with
7 per cent fuel margin io main
tanks and without ammunition),
|7 S . 5878 5984
Weight of fuel, K& .c.ceccveeess 1800 2796
Capacity of tanks, 11t. ...... 2170 3370
Operational C,.G. position range,
per cent of MAC (without
TOOKEtSB) ....ocivarirircccess | 38.5 = 44.0 39 = 44
Pull C.G. position range, per
cent of MAC:
~ without rockets ........ R 37.5 = 46.0 |78.0 = 46,5
- with rockets .......... .. 38,5 -~ 47.5 | 38,5 - 47.0

Notes: 1. Puel specifio weight equals 0.8 kg/11t.
2, Weight of airoraft with 2 x 760 11t .capacity
tanks 15 given for conditions when the tanks
are primed with 600 1it. of fuel each.

Conplete list of
oraft, sodel MuI-19C,
sent Book.

weight and balanoing data of the air-
13 given in Chapter VII of the preo—

; 23 = receiver-amplifier
Veasiing lamp; 28 — L.G. nose
Sceiver of radio compass, rype

? No. 9; 34 - air borile;
- cartridge belt; 39 - maia

= sir brake; 42 - engine, type
'-qlc pressure emergency tube.

——
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Fig. 7. Structure of Aircrafe, Model Mul™-19C

23 = electric actustor, type AlIC-4; 24 - transmirter of [VIK- 1 compass; 23 - receiver-amplifier

1 - camers gus, type AKC-3M; 2 - POWY -4 d radio station itter; $ -~ POAY -4 com- 2 : s -

mand radio staticn receiver; 4 e M4A filter of CPO-1 IFF tranaponder station; $ — 12-CAM- 28 unit of HOOTER-2 (AEPEHA- 2) station; 26 — airspeed tube; 27 — axiiag tamp; 28 - L‘G cose

storage battery; 6 — i itter of radio alti type PB-2; 7 — sighting head of sut; 29 - osygen bottles; 30 = converter, type PY- 11AM; 31 ~ ceceiver of r-dm_c:il"m type
-air 3

AQIE5H sight; 8 ~ APK-S radio compass control panel; 9 ~ ejection seat; 10 — canopy pressurization  APK-3; 32 ~ DME (distance measuring equipment) aait; 33 ~ frame No. 9; 34 ! 3
bocle; 11 = pio antenns of PCWY- 4 command uai': station; 12 — fuel tank No. 1; 13 ~ navi 35 = HP-30 cannoa; 36 ~ wisg froat spar; 37 — wing main beam; 3§ - curuidge :"- :‘_’ = ":;
lights (AHO); 14 ~ frame No. 1%; I3 — fuselage joint; 16 — entenna of CPO-1 IFF tanspoader station;  landing gear strut recraction jack; 40 ~ main landiag grer strat; 41 - ais brke; 42 - 9550, 70
17 = oil tank (oo engisne); 18 ~ engine, type P/HOB; 19 — sutomatic actuatiog mechasism (APY - 2A); Pk 95; 43 ~ tuel tank No. 4; 44 — controlled stabilizer; 43 = dycemic pressare geacy
20 ~ filler aeck; 21 ~ miomatch traasmicer, type [IP-5; 22 ~ apring-loaded artificial feel mechaniam;

;}\q\ ’ /
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Fig. 7. Structure of Aircraft, Model Mul™-19C

1 - camers gun, eype AKC-3M; 2 ~ POWY-4 d mdio station itter; 3 — POUY -4 com-
maod radio station receiver; 4 — @ 14A filter of CPO-1 IFF tmnsponder station; 5 — 12-CAM-. 28
storage battery; 6 ~ itter of radio alti type PB-2; 7 — sighting head of

ACQTE5H sight; 8 — APK-5 radio compass coatrol panel; 9 — ejection seat; 10 — canopy pressurization
bortle; 11 ~ pio anteans of POWY- 4 command radio station; 12 ~ fuel tank No. 1; 13 — aavigating
lights (AHO); 14 ~ frame No. 13; 15 — fuselage jaint; 16 — antenns of CPO-1 IFF transponder station;

17 « oil tank (00 engine); 18 = engine, type PA9B; 19 - automatic actuatiog mechaaism (APY - 2A);
20 ~ fillet ncck; 21 ~ mismatch tansmitter, type [P-5; 22 - spring-loaded artificial feel mechanism;

23 - elecuic actuator, type AlIC-4; 24 ~ transmirter of VK- | compass; 25 - receiver-amplifier
unit of HOOTER-2 ((MPEHA- 2) station; 26 ~ airspeed tbe; 27 = easiing lamp; 28 - L.G. nose
swur; 29 — oxygen bottles; 30 ~ converter, type PY-11AM; 31 — receiver of radio compass, type
APK-5; 32 — DME (distance measaring equipment) uait; 33 - frame No. 9; 34 — sir bottle;

35 ~ HP-30 cannoo; 36 - wing front spar; 37 - wing main beam; 35 — cartridge belt; 39 — main
landing gear strut retraction jack; 40 ~ main laoding gear strat; 41 - air beske; 42 - engine, type

PIL9B; 43 — fuel tank No. 4; 44 =~ controlled stabilizer; 43 — dycamic pressure emergency rabe.
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Fig. 8. Balance Diagras of Aircraft, Madel Maul™- 19C
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BASIC DATA OF AIRCRAFT DESIGN

""" The MuIl-19C atrcraft 1s a multi-purpose single-seat . -
“supersonic jet fighter plane, ’

‘The aireraft Power plant consists of tmo engines, type

PI-9  (with afterburners), installed side by sids ig the
i _ fuselage. . ) )
| : As seen from the aircraft struotural diagram (F.lg.s), the
! airoraft 1s a wmidwing cantilever monoplane with swapt-baok
wing and tail unit, The a/o 18 fitted out with a controlled
stabilizer, :

The ailroraft 1s provided with a trioyole landing gear, the
main vheels being retracted into the wing, and the .nose wheol
i . into the fuselage.

The airoraft L.G; wheels are braked automatically. The
Semi-monoooque fuselage has a producticn break 1ino and caipe
tenance split joint which divides the fuselage into two paxtss
nose and tail seotions,

) The quick-release joint of the fuselage provides good
acoessidility during mounting angd dismounting of the engines,

The air for the engines 1s taken from the atrosphere ard
supplied through the intake ducts running fron the airoraft
nose to the onginmes. The bifurecated intake ducts pass at tho
8ides of the pilot's cookpit located in the fuselago nooe
| Oootlon. The pilot's cookpit 1s Pressuriced and 13 pzovided
i with atr oocaditioning faoilliticas, Air supply 15 providcd to
zaintain pormal. working oondition for the pilot. Tho ooolpat
{ £ay, ba_suppliod vith hot or coolod air, T <7 '

3
-
1

[P,

|

The coolpit air tenporature 1s automﬁmlly caintalecqd
vithin the prosot limits (2634°C) vith tho atd of tho thosne-
! regulator and distribution valve. The cookpit 1s oquippca

R : . 50001-6
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with a face-curtain-type ejection seat, an oxygen set, type
KKO-1 , and with an anti-G suit, model BH{-2, .

The cockpit canopy is glazed with a single glass pane
and consists of a windshield and sliding section which cam be
Jettisoned from any position in case of emergenoy.

For reliable removal of the canopy sliding section during
emorgenoy jettison procadure, the caoopy 1s forced up by re-
mover poeunatioc guns.

Hounted on the canopy windshield is an armoured glass
panel and sprayer tube of the fluld-type de-icer system.

The wing sweepback 1is 55° at the 25 per cent chord lipe;
the wing 1s assembled of high speed superload airfoils with
the mean thiolmess ratio of 8,2 per cent.

Installed on the wing are flaps with sliding hinge and
pressure balanced allerons; the left ailerom carries a trim
tab, To improve lateral stability control of the airoraft at
bigh Mach numbers of flight the wings are provided, at their
bottom surface 1n froot of the flaps, with loterceptors which
are kinematically connected to the allerons.

Hounted on the wing top surface are asrodypamic fences
with b = 12 per ocent b. The wing stresses skin 1is made of
duralumin, The ailerons are provided with rod-type control.

Cut into the allerons control system (non-reversible cir-
ouit) 1s booster, type LY-13Y » supplied from the boost
hydraulic system (with duplicating supply from the main
hydraulio system), - ——

The main hydraulio system supply 1s out in automatically
vheu the pressure in the boost hydraulie system drops belcw
65_, kyonz. Tttt T/ T

The control stick 1s loaded laterally with the aid of a
spring-loaded artifioial feel mechanism permavently cut into
the systen,

- Tho horizoutal empennage 1s swept baock at 55° and has a
oontrolled stabilizer without elevators. ’

Tho alroraft lougitudinal control (stabilizer control) is
offoctod through rigid control rods. It employs as the rain
@ziving unit a booster, ‘type BY-14EC , out 1into mom~roversible
oiroult with cupply froa the booot hydraulio systen (duplicat-

1oz oupply offeoted frsa the £310 hydraulic systen); the supply
fron tho oatn hydraulic system 1

w 8 out lo autozatically

4
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Then the pressure before the booster drops .below 65_, kg/ona.

Basides the duplicating control from the main hydraulioc
£ysten, the airoraft 1s additlonally provided with stabilizer
CZergeney control from the electric aoctuator, type AlIC-4 ,
cperated by the pilot through the eleotric follow~-up system,
17 means of the stabilizer control handle. The electrioc system )
243 selected for the iongitudival control automatiocally when the
[-essure dbefore the booster drops below 50’5 kg/cm“.

The oontrol stick-to-stabilizer transmission ratio is the
Zunction of the impact pressure and flying altitude (1.e. Mach
timber inoluded). The transoission ratio is changed with the
€id of the variable ratio automatic boost unit, type APY-2A.

The stabilizer control handle 1s loaded loogitudinally by
tde spring~loaded artificial feel mechanism through the actnat-
27g meohanism of the APY-2A boost unit (the stabilizer aero~
¢ypamic hinge moment 1s not imparted to the control handle).

Adjustment of pressures for different positions of the
-ecntrol handle is effected by changing the position of the feel
Cochanism with the aid of the trimming effect mechanism, type

[71-100, whioh is controlled.by the pilot through shifting of
¢le buttom on the control handle, : '

The APY-2A sutomatic boost unit practically ensures con-
vcational piloting technique for the pilot independent of the-
tlue of the impaot pressure and !’ach nuober and allows to
T.xa best use of the airoraft cancuvrnbility.

' Uith the emergenoy control fron the AJIC-4 stabiliger
€“tozatlo coutrol unit (actuator) the pilot feels the same
[Cessure on the control handle as whon the oontrol 13 effeoted
{:om the booster; at this, the rate of the control handle move-
©3nt, vhen actuated from the ANC-4 wunit, will be slower.

The emorgenoy control systen is required due to the fact
{70t more manual effort of the pilot 1s not suffistent to
¢Sotrol the stabilizer (due to great change im tho stabilizer
tugo nozont in f£1ight).

The vortical empennage of the alroraft is swopt baok at
{ 0 anglo o2 57%30¢.

' Sosving as on additiocnnl vertical ourfoeo 15 tho tolly £in
t .th a 0,54 uz arca. The ruddor 0oatrol 18 of rod-typa. ’
2o oiroraft 10 provided with throo alr btmohkos.
£70 air brokes Uitk a totod arca of 1.04 o° are iastallod




™ seat,

in the fuselage tail section (at the fuselage sides) and are
déﬂected through 25° and the third air brake Qf 0.45 n° area
is located' on the fuselage centre section bottom and can be
deflected through 45°. .

Located at the bottom of the fuselage tail section is a
compartment housing the contaimer with the landing drag para-
chute, type [T-19.

The aircraft hydraullc system is divided 1nto two systems:
main hydraulic system and boost hydraulio system. .

Each system is provided with a tank and pump group; pres-
sures in both systems are equal. The main hydraulic system is
operated by the pump from the right engine, whereas the boost
system ~ by the pump from the left engine.

Declassified in Part - Sanitized Cb'py Approved for Release 2011/12/13 : CIA-RDP80T00246A;O_6%J 0@50001-6

¢transmitting command radio stations, type PCI-4 , IFP trans- .
ponder CPO-1, tail attack warning radar station CUPEHA-2
(SIRENA-2), range-finding equipment, type CP/-1!1 , interconnscot-
cd with ACM-5H sight and equipment and instrucents of the OCT-48
Instrument Landing System which inocludes: automatio radio oom-
gass, type APE-5, low range radio altimeter, type PB-2, -and
rarker receiver station, type MPI-48[.

The main hydraulic .system retracts and . extends the landing

gear, flaps and alr brakes, controls the jet engine nozzle shut-

ters . and provides duplicating supply for the boosters ino
case of failure of the boost hydraulioc system.

The aircraft pneumatic system actuates normal and emergency
braldng of the landing gear wheels, emergency releasé of the
landing gear and flaps, release and firing and reloading of
the a/o armament,separation (dropping) of the landing drag
parachute, forcing up of the canopy sliding seotion during
emergenoy Jettison, canopy pressurization, closing of the
shut-off fuel valves and the functioning of the de~icer system.

The airoraft fuel system incorporates four fuselage tanks
of 2170-11t. total capacity and two drop tanks, .

Instead of the drop tanks the airoraft. can ocarry two bombs
from 50 to 250 kg each. '

The airoraft armament oonsists of three HP-30 cannop, two
of which are mounted in the wings at the root ribs, the third
belng installed 1n the right bottom part of the fuselage noél
section,

Used ammunition links of each cannon are acourulated, whore-
a8 the fired oartridge casas are ejeoted, '
The ailroraft is equipped with a rocket launching mount.

o airoraft armour consists of a bullet-proof glass panel
cinopy windshield), armour plate installed in front of the
oookpAt, armour heed rest and armour back plate of tho pilot's

Con

\ The aircraft radio equipment consists of U.S

—_

§

U, roooiving=- .

b Bebae sk

i
‘ .
|
|
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Chapter III

- AIRCRAFT GEOHMEITRICAL DATA

1. ¥ing_(Fig.3)

L4708 (OVeTall) ceeececciccncccseccscscsos
SI3B ceeveoesecsccncscoscnonsscssocarcane
I"-an aerodynamio chord (MAC)
£.:oepback angle . ccecceccvcccccccacccnnes
ArNedral
€.tting angle
Lrpect ratio cees
C-per ratio ...
ratio (relative to general
direction of air stream ~ flight limne)..
1/>2oll section at wing root (inmitial) ...
L77f0il seotion at wing tip (initial) ...

secesessscsstcessscsscssssscseses

eesecsscsvcccscrrsacscanes

sesscessececscsesses

eececsscsssisccscccee

'C.ound angle (with no L.G. strut compres—

B1OB) ceesesccscsessnsescccscccccncccone

2, Allerons_

Ipe

C:an (of one a1leroB) .ececececsccccscccccs

{ :an aerodyasuio chord (to himge 1line and
porpondicular 0 1t) cccevecccccccccocen

7 )lative chord (relativae to flight line,
at aileron midspan, 0O balnneing) eee...

7 1lance area of tWO0 8110T0B8 ececcssssccss

. lleron trin tab arca (loft aileron, vith
plato)
1lereon raxicea angular movemcnt (wormal
‘to hingo 1lieo):

@vecevssesssscrssscesssasscscccssncan

essessesvesssesssscscscssrecsine

-42'

with balanced
pressure
1,56 =

1.72 n.

0,311 a,

0.228

0.6 o

0,05 o?~ -
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I .

AOWN sesessecvorsssncsossssscasscscses

UP sevvessesacssossescseccsossssaasas

Aileron trim tad maximum angular movement
- (normal to hinge 1lime):

dOWN ceesesvevosscesccsssnnee

UP eesesavsesassscesenses
Alleron control system booster
Alleron-to-control stick transmission

cesscesae

ratio (—handle booster off ~Ty—: Epynge = 29 &

2 Mhinge of one alleron

3. Flaps

Area (Of tWO £1aD58) ..evnevrecrenocenans
Span (of one flap)
Flap relative chord (normal to aerodynamic
centre 110e) c..iiesccncciescccconenos
Take~off deflection angle (relative to
£11ght 1106)  seveeveccccccccanecnnscos
landing deflection angle (relative to
flight 1ire)

$3ees0s00sscsscsnnson

4+ Bugclage
Baxioum diameter seccessescesensacnenene
Zogine air duct intake scoop diameter (by
scoop leading edge)

Overall 1ength .ueecevevseosocensenaaranen
Ploeoess ratiof 1
b Sl

D

D

Bt ST T
Nose section fineness ratioﬁn 6.F ——Ds8e
«8. D
b 4
Centrze oylindrical section fineness ratio
0ugs ® B8, A
*Be __ ] - -
=° - Df - L -~
T T%ail seotlon fineness ratio ﬁn 5." ~t:8.
8. D
. *

116410 section (without OGTOPY) sevennraas

.! N - — -

+20% -
-20°

BY-13H

hinge
3.43 lz
1.781 .~

0.383

1.45 o,

0.8 o,
10.428 o,
7.19

3.27

7 0.9

2,97 .

1465 nz

Type seseecectiiiiticcoosecnsnsoronesess  With 8liding

A DU,

PN

159
57°43'48"
ST -
£ ] View along arrow A
£ 2 \\ -
8
~ .
‘S| \
-
o s
\“:Q:\ff\ . 'E
RS 3] 9
2o @
NEER S
A &
7. 5 i
%, R |
2 O\ 50
% &
= "z
- @
A
740 . . N
| 2618 l S
4520
-

- b

Fig. 9. Wing Theoretical Dingram
(8) seperate wing; (b) wiag with fuselage.
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Y ) fmrcro!f reference line

-We tine
Aircraft plane of symmotry ~—
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J1iddle seotion Of CADOPY ecessvecccccscee 062 mz

3Ingine air duct intake scoop arca ’
(DLOLDUD) +eeereerensennccseccsccsssers 00411 02

5. Horizoutal Enponnage

Area of horizontal empennage with belly
U PATE  ceeeeessscesesccescescnsecesess 7478 02
’ Area of horizontal empennage without
’ . DOLLY PATE eeveverncsessensasnssacsans  5a0 2
Area of horizontal empennage adJjustabdle
control SUrfaces eeccecccccsccccancess 4ob nz
Sweepback aDElEe sececcccscccrocciecneses 55° N
ASpect ratlo seecscccctocccasesccnssnecs 2036
o Taper Tatl0 ecereccsccescocorssccrsconncs 2049
) Mean thickness ratio (relative to
general direotlon of air stream=
£11ght 110€) ecececvecccssssccssssscescss T per cent
Mean aerodynamic chord of horigzontal
empennage adJjustable control sure )
P£AGEE sesecscsssccsssacesscescsssscscce 1548 m,
. Horizoutal empennage arm (distance between
0,42 MAC of wing and 0,25 MAC of horizon-
. B tal empennage adjustable control sur-
T T © " £80€8) seeescecasseccssessessrsoraseses 44947 M7
o S —..  Elevation of horigontal empeunage MAC
5. o—- ) . . . over ving 200t ChOTA <scsessccscecsess 0.415 Do
o . Horigontal empennage airfoil section .
' 7T (Wit respect to £1ight 11De) ...e..e.  NATASH C
i T T * Stabilizer angular movemest (normal to
: ) : rotation axis):
o ' v QOMD  weveeserevessvasisosansssccss 129300

e
-

BP  eeveenessssesassseesssssnseenss 262300
; Sweepback of rotatlion XIS esesseccccece 52?20'
Booster in horizontal enponnaga coatrol
SYSEEM evecscsscscscsassoncassncocsass DV=14LC
" Dotg: For additional data of UAC eng herizontal
cmpeanage arus s60 Fig.8.

T

~ . - - T

[ou—
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660x200 mm

4.17 o { 1p landing goar vheels ..eeccccessssss 0
480x200 mm

Area
Sweepback angle
Taper ratlo cevicececccccerccnsecncnccas
Constant thickness chord ratio of verti-
oal empennage (relative to main dircotion

@seescccsesssessscsccssssscarenes

57°30' {. 3¢ landing gear wheel
1.78

®ceccccssccrcene
esese

9. Drop_Tanks

' underving, on

T P8 eeecs-tsecccscscscsctcsccscrsscsons

of air stream - flight 1ine) ......... 8% ) pylons
Vertical empennage arm (distance between . C-PooLty 148 eeesescsnccrisroccoccnrenns 2X760 (2):4(2):
0:42 by y1pg £0 0:25 by 5 o) vevviess 40645 m, [ AMOLET, Mo coseeneensenncesionecnnenes 0,58 3.(5’1
Vertical empennage airfoil section .... C-1l1C I ngth (without stabilizei)o Be  coeevcee 4.8 ¢
RUJAET AT€8 +uveveseesssesececesssoanss 0493 m2 I ngth (diameter ratio = § ) seeeeeecenen  8.27 5.7
Mean aerodynamic chord of vertical empeun~- Li,ddle seotion, m cssscesscsescssssesss 0,264 O.Z;I:? :
B8  tecericsecstantrssessce sessmee 2,537 _ - L e R -
Meao aerodynamic chord of rudder (normal —_ ——
to hinge 110€) .viiveernvnccnvvennes 0.454 -
Relative chord of rudder without balance — -
(normal to hinge.110e) sevvevennvansn. 0,274
Ringe balarce area of rudder teececcsas 0.24 mz
Naxioum angular movement of rudder T — -
(normal to hinge 1line) tecicoctsnrnnse 1250
Rudder-to~pedz1s transmission ratio -
p !
¢ y‘binge ,rudder) xhinge 829 N . )
Area of Belly fin .uuvvevrenvnnsonnnn... S = 0.54 o°
7o Alr Brakes_
Total area of three air brakes .vcevev..  1.49 mz ‘

¥aximum deflection of ta1l aiy brakes .., 25° -
¥axioum deflection of forvard air brake,, 45° )

8. Geperal

Overall length of aircrétt in flight posi-
tion:

without ailr-speed tube teetetennse

12.54 n, - A
With air-speed tube tercetececaes 14,64 m, s
Iaxizun helght of aircraft om ground - T - »
(shoek absorbers are not compressed)... 3,885 m.
Landing goar tread Tetereetetiiiiiiiiies 4,156 m, - ‘
Vhecl bago-line R D 1 @, o

—_—
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Chapter 1V

PLIGHT PEAPORMANCESY

For the sake of convenience, the aircraft fliml.t ver—
Zormance data are given mainly in the form of tables wud chartse
Tho most essential ailrcraft performanoce data reduced to
the standard atmosphere conditions are prese-ted in Figs 10 =.

81 and Tabdles 5 - 14,

The oharacteristics are given for tic atrcraf? sithout
drop tanks. - ' :
- If the aircraft is equipped with dror tauis ‘ie conditiom
as s_tﬂlatad in the text and diagrams by special notes,

1. level aod Vertlcal Speeds, Climbing Time,

Alroraft Ceilin
Maximum level flight airspceds of the atrcraft and the

gorresponding Mach numbers, vertical speeds and climdbiag time - —— - -

Jata are given im Figs 10 =19 and Tables % and 6. ~—

Absolute maximum level airspeed of 1452 ko/hr 18 attaincd
Oy the airoraft at the 10,000-m. altitudo with tho aftorburacr
ON.

Absolute maximum level airspeed of 1150 kn/hr 13 attoieed
Dy the aircraft with drop tanks at as altitude .of 10,000 m.
71th the afterburner ON.

The atrcraft maxioum low altitude flight airepocd with
She afterburner Od will bedotortuioed by the puot ia aooerdancy
71th the Pilot's Inatruotions, : .

I

1/ Detailed inforcation ob the /e f1igh8 porfescanca €ata,
cooontinl for pilotieg tho plene, will ®o fourd 4o tho

cZaf-192  Atropa?t Oporatiog and Piloting Xmotruoticmo®, - --

.. Declassified in Part - Sanitized Copy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100050001-6 —J
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18 equal to M = 1,355,

Kaxioun Mach oudber (Fig.12) of level flight with the
afterburner O 1s reached at an altitude of H = 11,000 m, and

v s
i i

proved for Release 2011/12/13 - CIA-RDP80T00246A062100050001-6

the line include the above time faotors (take-
off run and acceleration take 1.1 min.),

3. When flying the ceiling the airoraft can attain
greater-than-speoified altitude by use of kine-

Uaximun Mach number of level flight with the afterburner -

OF and with drop tanks,2 x 760 1lit.,18 reaohed at an. altitude

of 11,000 m, and is equal to 1,07,

Allouadble rated raximum airspeeds of airoraft based on

matic energy in a special climbing teohnigque
(zoom with doooloration from Vmox ©0ndition).

strength oaloulations (for airoraft with and without drop -
tanks), Mach numders and impact pressures at different altity-—-
des are given in Table 7 and in Figs 14 = 17; thege also

——the level-f1izht- at"vm; with-the—use

“contain, for comparison, values of V and i oorresponding to_

of afterburning.

The average best climb path alrspeed_ot the airoraft

without drop taoks at normal and marimum engine power settlimgs .

practioally does not depend om the f£light altitude and 1s * Lt
equal to 930 = 950 km/hr (by the airspeed indicator narrow

pointer) up to the service ceiling at p = 11,150 r.p.m. (See

Table 6), whereas with afterburning 1t
Mach 0.88 at altitudes above 5000 m,

The maximum rate of olimd (See Fig.18 and Tadles 5 and 6)
its peak value 1s __

decreases with the altitude increase;
obtained at ground level with the engi
pover (8 = 11,150 r.p.n.dand 1s equal
aftorburning, the rate of climd at the
oquals 180 m,p.s,

The unatick speed of the aircraft
uith flaps 15° DOIN, oquala 280 - 300

Climblng time data aro prosented
1a Pig.19,

Servica coiling with aftex-burning

Climb path airspeed fron 5000~-n,
poada to It = 0,90, indicated,

Hotog: 1, Vertioal 8peeds are given for conditioms when
B the ground level and——-- | : T

nfterburnlng 18 used o
of2. [,
C—t o L 2e T olinobing %ino data
- soatal division 1ie0 st
e000uat 2or talcmgre
ag0cleration to v -

——

corresponds to

nes set at caximum -
to 115 m.p.s.; with

altitude of 5000 m,

vithout drop tanks,
m/he,
in Tables 5 and 6 and

- 17,500 - 17,900 m,

altitude and up oorres- 4

put abovo the hopi-

ced for tino with no -
Tun tio0 and tioe of
olarh? YRoPeas ¢ho data bolow

o reedn

[—
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e
\k/ ! B .
. . . V . . BT

7N .
' ’ ble

1
: ]
Ry )
E'.! ; - lovel and Vortieal Spocds and Cliading Tice with Afterburanlng
‘ ‘ aed Boginca Opocd of 11,190 r.p.m. :

5680 (6600 {7080] 8000900010, 60011,000( 22,000 [13,000 [14,00015, 00016, 00017, 000

T,o. ] Jpccol2ceo5000]ecs0
: Vo, S| = [ = | = [ = | = | - [w60j2005|1036 (258 2452 | 2040 | 2426 | 2402 [ 70 |2022 | - | -
f_ [ == | = [ |- [oopasafizso|ire] 13es | 155 | 1342 |12 | 2290 | 220 | - | -
Vyocepe0e |- = [ = [ |- ;ao ;s: lea ;:7 09/ 52| 74| €| 52| 40| 29| 18] - |
I T ENTS (25 22 |23 |32 (a8 (R | s

¢, 20, . ~IT>5

Q
]
.’j?
Noji
; 215
wWin
b??
L[ ]
ails

[T A S UL . e . . . t:-‘\ﬂ,’ 6
{ " X i
' . Level anb. Vertical Speeds and Climbing Time at Engines Maximum
! _ _ ‘ : , Power Setting, n = 11,150 r.p.m,
i

'

00 [6000 {7000 |82c0 [9000 [20,000{11,000]12,000(13,000 14,000 |25,000

q, m. 0 1000 {2000 13000 14000 [5

1047 | 1030 -

0
! ! 1 i
11401132 1]}.24 1116 {1108 (1098 {2087} 1075 | 1058 | 1054
0.986 |0.971 -

Voax® kun/hr|1160{1157 {1148
; . ! iy 0,95 | 0954 /0.959]0.964 0.970| 0,975 0.98010.98 60.99010.994| 0.996 |0.996 |0.993

m!. '

Vys D.pese| 115( 107] 100| 93| 86| [78| 71[ 64 | 56 | 49 | 42 34 27 19 12 4
~ 0{ 0.1{0.3 0.5 |0.7 |0.9 [2.1 |2.3 |1.6 [2.8 [ 2.3 | 2. 3.3 .0 <0 Wl
t, oig, = 2 |1.4 1‘2 .8 |2.6 2.2 [5os |27 B |53 . r g‘I %TI ﬁ
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.

Maximum Allowable Airspeeds, Maoh Numbers and Impaot Pressures
(assumed for strength caloulations)
(a) Without drop tanks
H, m. o | 2000 | 4000 | 6000 | 7500 [ 8000 | 10,000 |12,000|14,000 |16,000
vV, km/hr 1200 | 1330 1470 1640 17905 1770 i720 1700 | 1700 1700
v, (w.p.), | 1180 | 1230 | 1260 | 1290 | 1310 | 1275 1130 990 | 860 745
- 1.Whr . 1 .
‘.
Vl)km/hr 1200 1200 1200 1200 1200 1160 1000 855 732 625
Mach numdber 0,98 - Yell 1l.26 1044 . 1.6 1.6 11e6 1.6 1.6 l.6
q, kg/m’ 7000 | 7000 | 7000 | 7000 | 7000 | 6500 | 4840 | 3530 | 2570 | 1830
i .
(b) With drop tanks |
H, o. o |2000 | 4000 [ 6000 |7200 | 8000 | 10,000| 12,000]14,000 {16,000
- | i .
Vv, km/hr 1000 | 1100 1225 1366 | 1450 1440 400 1380 - |1380 1380
vV, (w.p.), : 970 990 1050 1080 | 1090 1040 : 910 795 690 590
1 a/hr : i
71.,jkm/hf 1000 | 1000 1000 1000 | 1000 914 ‘:813 695 594 507
Haoh' numdber | 0.816 0,922 1.05 1.2 1.3 1.3 l‘ 103 1.3 1.0 1.3
q,'kg/ma 4830 | 4830 48130 4830 | 4830 4290 3190 2330, [ 1700 1240
o
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Note: When flying the aircraft, in all oases act as During £light with drop tanks on a lighter fuel the de-
prescribed in the "Mul-19C Adroraft Operating apg oreasé¢” of the fuel specifio weight may be compensated by fuel-
Piloting Instructions®, ling the drop taoks to capacity (760 litres each).

The ianding glide path airspeed (before levelling o\it) The drop fuel tanks will be jettisoned as prescribed in

with flaps 25° DOWN and at low throttle equals 30C - 310 km/hy, Che Pilot's Instructions. Capacities of the fuel tanks are
The landing speed of the aircraft with the flaps 25° Dpoyy Given in Table 9

at low throttle power setting and airoraft landing weight - : Table 8
of 5950 kg equals 235 km/hr. Maximum Flight Range and Endurance
The aircraft minimum airspeed (by the airspeed indicator T e - )
_ wide pointer) at which the aircraft loses its stability and H, n |1000 I5ooo II0,000 l12 000 l 14,000 ll_-; oo;r
rolls is V = 220 - 230 kw/kr (low throttle,flaps and landing _, - . ’ .
- gear retraoted). . Range I‘max' lm.

The pre~stalling airspeed of the aircraft as indioated by -
the airspeed indicator wide pointer is 350 km/hr. At this speeg Githout drop tanks
the alrcraft is sufficiently stable and the control surfaces Uith drop tanks,
are effective, 2x760 1it.(primed R .
with 600 1it.eaoh)| 840 |1230 | 1830 2110 2200 -

500 760 { 1130 1300 1390 | 1310

Given in F1g.20 are some typloal T.A.S. data of the air-

oraft,
—— Endurance Tnax' hrs and min..

2, Flight Rauge and Endurance TTree— _

For lozg-range flights the atrcraft may be used in two Cithout drop tanks QR-04 }j1-13 |-1-31 1-38 1-43 | 1-23

variants: without or with 2x760 or 2x400-11t. drop fuel tanks. -itP 0rop tanks,
The maxinun rasge and fliﬁht eodurance data are given io 2x760 11¢.(primed

Tadle 8 and 1o Pigs 21 and 22%/, with 600 1it.each)l-40 |1-56 | 2-27 2-37 2-38 -

at mri‘j total range L includes take-off and olimb distances: . R - S . ..
X13un eocine.power setting plus gliding distance under low . N -

:::Ztiiiczzdnmns; the T .x value lncludes time data of the ' o Toble
The gang:":::ue:‘:s Plus laading approach time. i Capacities of Aircraft Puel Tanks acd Corresponding

10 Plgs 21 o . éodurance values presented in Table 8 and - - Total Fuel Weight for X = 0.83 kg/lit.

8 fig 204 22 are given for a single aircraft with 7 per ‘ T

it fuel par
7-;1“:9. zazgin (of the total fyel stock) with account for a faboke cafaclt’, Fuel wolght,
and Jet:f”““d Tunolng of the englnes before the take-off rum . — “' . ] ks
830nicg of the drop fuel tanks then they are _emptied. .
AL the data are given £o 7310 80K .iiiiviiiniieneisianes | - 2170 1800
of ), = 0.8 T fuel with a speoifio weight
+83 kg/11t, rop tanks, 22760 1it. (prined |
with 600 11t, €20h) eeeoccsorss 2x760 2x498
3/ Values L and 7 giy “rop tanko, 2x400 11t. .eveeoes 22400 22332
N 8iven 1u the Tables were obtained during L -

Pl
.
o .

b+

<

. £

- e, - . i
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: , - 3. Take-0ff and landing Characteristios

The aircraft take-off and landing characteristios have
been determined during operation on a dry concrete runway,

Take-off and landing characteristics of the aircraft are
presented in TableslO, 11 and 12, and in Figs 23 and 24,

The take-off distance depends on the operating conditions

i

Declassified in Part - Séﬁitized Copy Approvéd for Release 2011/12/13 : CIA-RDP80T00246A062;§)6650001-6

Table 11

Take-0ff Distance at Engines Maxioun Power Setting
with Drop Tooks, 2x760 lit., and Take-Off
Welght G = 8450 kg

of the engines, flaps deflection angle and ailrcraft ali-up

welght,

The flaps deflection angle considerably effécts the sSpeed 7

- 91’ airc:;aft unsticking,

, ) The aircraft will be taxied over
- T.p.m,

Setting and with Afterburning,

the runway at low throttle

Table 10

Take~Off Distance at Engines Maximum Power
without Drop Tanks

Engines operating
conditions

Evngines maxi-
mum power

Pover augmenta~
tion (with

afterburning) "

. 15°
11,150 r.p.m.

Flaps deflection angle, éf
P

Engines Speed, n etcectennaa,
Take-off run distance on
conorete ruoway, 1

te0.p, *oce 650 m.
Take-of? rup tine, ¢ “seesea, 18 sec
Holding off and olearing the )
:bstruetion (gaining § - 25 )|
, Bolding ofg * Lyy veveeverenn|  g75 g,
. Total take-ofp distance, 1 1
Unstick Speed, V. 5o iy
un . lm/hy
. Take-ofe veight, GStﬁ?...... ;:(4)0 kg

< Decléssified in Part - Sanitized Cbpy Approved for Release 2011/12/13 : CIA-RDP80T00246A062100050001-6 N

o° -
11,150 r.p.m.

515 m,
14 sco.

3
]

15°
11,150 r.p.m.

Plaps deflection angle, J”hp

Dogines speed, n
Cake-off run distance om conorete runway,

esccacscscssens cevces

1t'°.r. ;......-.................--... 900 me
Qake~off run time, t ..ccceeceee coe 21.9 sec.
flolding off and clearing the obstruction
(gaining H = 25 m.), lﬁolding otz * Lop~* 980 m,
Fotal take~off distance, lt.o. ) 1880 m,
Unstiok speed, Vunstiok ®*°treeeeressccee . 305 km/hr
Table 12

Landiog Distance at Landing Weight G = 5950 kg

N With drag Without drag
parachute parachute
Dlaps defleotlon angle for land- . o
S 2
ing, éstlap veessscsessesessee 25 3
3l1de from H = 25 m., and holding
oft, 151 + lholrung off *tccer 1090 o, 1090 m.
fanding run distance on comorete .

" runvay, 1), p, cecvesssrecccns 610 me 890 me
Jotal landing distance, 1) eceer 1700 no. 1980 m.
Janding glide path airspeed -

(vefore levolling out) Ver.ee 300~310 t=v/br} 300-310 t/hr
Rouchdawn specd, Ve,d, coveeees | 238 k/hr 235 /hr
1 . _ . . .
T_’< p




|
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The take-off of the aircraft may be exeouted with the

Figs 25 - 43 present characteristics of longitudinal

engines at normal or maximum power settings, as well as with  (4ability and control; Figs 25 — 27 deal with effeot of Mach

afterburning (power augmentation conditionms).

cumber on stabilizer deflection angle 1’4 st, Fequired to trim

Take-off with drop fuel tanks differs from the take~orse the airoraft in a level flight at diflerent C.G. positions,

procedure without drop tanks only inm the length of the talke~ £11ght altitudes and englbe power settings,
off run distance, i .

The landing run will be executed at the englne low thrott) ip om and control handle pressures P in kg.
operation with application of all wheel brakes, with or withe
employment of the drag parachute.

Extend the landing gear prior to landing at a speed of
500 = 550 km/hr. The landing gear extended, the landing

Figs 28 ~ 32 present respective control stick travels"x"

The figures show that the required stabilizer deflectiom
cngles and oorresponding control stick travels"x™and control
ctick pressures P (at Maoh nuubor up to 0.9) change
cnoothly and steadily, whereas im the 0,9 ~ 0.93 Mach number

approach 1s executed at level flight at an airspeed of 450 ~ range the ourves go smoothly down which represents 5 - 10 mn of

500 ka/hr with the flaps extended.

The gliding to the levelling-off point will be started fra ctick.

- av altitude not lower then 200 m, The levelling=-off will be
astarted .

altitude oot higher than 1 m,

By the holding-off moment the airspeed should be 300 -
310 ¥m/hr,

landlog with ezpty drop fuel tanks 1g allowable; 1t is
fordidden to land if more
(for details see the " My
Instructions®),

r-19c Alrcraft Operating and Piloting clmost neutral.

4. Arcraft Control

All elements of pllotage can be performed on the Hal-19C

aircraft at all the allowabl
e airspeeds of £1
"Pllotts Iostructionar), : ight (See the

Given below are character
atrcraft control,
Note:

{ > trimming effect mechanisn FEUTRAL).

istics used 1n evaluation of the

During £11ght trials the stabilizer defleotion
angles were measured normal to the stabilizer rota~-
tlon axis, Relation between the stabilizer defle"i"‘
aniles 1o the plane normal to the rotation 'i.iriﬂ and
Telative to the flight l1ne 1s expressed . by the

.\\ 7 formula: L.

f’;ollo'ﬂ: T T e - -

control stick travel and 2 — 3 kg pressures on the control

Maximum pressures om the control stick from the dooat
{mit 1n a level £light are within the range of 2135 kg (with

From the above figurca it can be secn that in a level
{l1ght a rearvard travel of the C.G. position inoreases the
z2quired ocontrol stiok travel and forvard prossure and oorres—
{ondingly deoreasea the baolward prossure. Tho C.G. position.of
“he airoraft without drop tanks and rookets changes 1o flight
Cue to consumption of fuel and ammunition within the lipits of
“3.5 ~ 44 per cont MAC (in-flight aircraft C.G. shift dats
‘Te given in Figs 139 - 142). Longitudinal tricminog okaracteris—
ics of the aircraft with the stabiliger booster O are as

At Maoh numbers of 1 - 1,2 the required stabilizer defleo~
at an  altitude of 8 - 7 @, and will be ended at an ¢ion angle and the ocorresponding rate of pressure change will
2 considerable and the representing curve will go up; at Mach
{umbers over 1.2 the change of the required stabilizer defleo-
{1on angle and control stick pressure increase will be slowed
¢(own; at Maoh 1.3 = 1.4 the stabilizer angular movement and

than 2500 11t, remain in the tanks - iressure ochange will be 1nhonsiderable, their speed rate being

The airoraft 1s trimmed by the trimming effect meohonisa

‘l '@ a straight olinb from H=0 te H=3000 n, at noraal power oot~

t
87 rol.t0 2.1, = tsyrot ax,998 X rot.s
7 rot.ax. .&x.
= 0.611 tg y
4

2y
rot.ax. -+ wakes retracted and without drop tanks.

DE.
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ing of both enginmos at an airspeed of 750190 lm/hr by tho air-
Jreed indicator wido pointer, with landing gear, £1opa and air
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Figs 33 - 38 present trimming curves of the stabilizer

- deflection, control stick travel and pressure in a straight

flight durieg take-off ang landing procedures., y

Figs 39 - 41 show changes of values —g—n— ’ %'n— and dx

do_
which characterize maneuvrability and controllability of the
aircraft io a flight under increase load factor conditions,
i.e. change of: control stick pressure P, stabilizer deflec-
tion angle?st and control stick travel x, required to build
up a load factor increase of AA ny = 1 for altitudes of 5000 m,
and 12,000 m.

These characteristics, as is seen from Figs 39 - 41, do
not exceed the specified standard values; it should be noted
that the above characteristics considerably change in their
value at close-to-sonic speed values of Mach number.

With the increase of the {light altitude the required
stabilizer deflection angles and stick travel for the present
load factor increase considerably, whereas the character of

the ;I.oad factor pressure curves for different altitudes
changes differently due to various stabilizer setting

angles for load factor at low and high altitudes and

due to the shape of the curves representing the control stick
pressures from the boost unit (See the Levelling Diagram,
Appendix 3).

Fig.42 shows the change of the stabilizer triuming angle
(relative to the general direction of air stream -~ flight 1line)
required to balance the increment of the pitohing moment pro-
duced by the application of the air brakes,

Extension of the air brakes causes pitching of the aircraft
which 1s more intensive at Mach numbers exceeding 1 and which
1s counteracted by forward movement of the control stick. It

should be noted that extension of the air brakes faoilitates
pull-out of the ailroraft from a dive,

Fi1g.4) presents a record 793 1pn level f£1 s - 73 and in Tadle 13.
of time ohanges of the longitudinal co evel flight are glven in Figs 57

atrol charaoteristics
5 at the aititude of 3150 m, The present-
ed caterial shows that the alrecraft longitudtnal control
oharactoristics over the entirg Tange of subsonio
8onic spoeds are sufficiently normal.
ecntrolled stabilizer (without elevato,

for load faotor of 8

and super-
Introduction of the
r3) and non-reversible

R L T B
e e s e

Figs 44 — 56 deal with aircraft lateral control characte-
riotics; Figs 44 - 48 present trimming curves obtained in
gcordinated slip at flig,htf altitudes of 6000 m.-and 12,000 m.

Joaileron = f(]‘)- required ailerons deflegtion angle

to create bank angle y B
Q

5" = f({)' )- required ruider deflection angle to

.Q rudder o
create bank angle H

Pgger =% ()’D)- pedal force rgquired to create

bank angle )/ .

Figs 49 - 50 show characteristics of coordinated slip

v2th the landing gear extended, flaps 25% DOWN for engine low

sizottle operation at altitudes of 3400 m:-and 4400'm7w1th——_“’

i3 aircraft I.A.S. of 315 km/hr. Figs 51 - 53 show the same
jLaracteristics for flight with drop fuel tanks. Fig.54 gives
;Lo rolling rate of the alrcrarft bank and control stick pres-
e from the ailerons deflected through A S atleron s 26° at
k3 12,000~m, flight altitude. The figures that follow presect
wlative values characterizing the aircraft lateral control-

eonlity: a Pa:lleron

Fi ives
15455 & — =

i.e, value of the required

. Iz .
3¢atrol stick pressure from the ailerons to create the rolling

% of turn of 1 rad/sec. (radian equals 57.3%); Fig 56
p=3sents dPrudder, i.e.value of the required pedal pressure

: )’o
to create a 1° bank, .

. Peculiar features of the aircraft controllability are
1231t with in the "Pilot's Instructions®.

5 Alrcraft Acceleration, Doceleration,
Banked Turning and Diving Characteristics
" Characteristios of the airoraft acceleration and decelera—

)
i

Note: The characteristics of the aircraft without drop

¥ tanks are given for Gaverase = 6500 kg; those for

the alrcraft with drop tanks are glven for
R A B Gﬂverﬂﬂe = 7800 kg 7
luble 14 contains characteristics of best time steady

1

i { Flgs 74 and 75 present overload faotors n, in ourvilinear
j““Vres with engines operating with afterburners ON.

[U—
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Table 13
Altitude 10,000 | 12,000 | 15,000
Acceleration time with afterburnoing, |
o7 .min,: .
(a) from Vo3, to 0.95 Vong  max 1.3 1.75 3.0
(v) from vclimb‘t° 0.99 veng.max 2.25 2.95 5.25
Acceleration time from vmax at engine
maximum power settliog to 0.99 Voo
___with power augmentatioB ....ecesee | 263 542 5.0
Deceleration time from V .. to
0.7 Viax with deceleration through
throttling down and exteunsion of
alr brakes, seconds ........eeeess | 27 - 60
Table 14

Characteristics of Best Time Steady Turns

Engine op

erating conditions

Parameters Afterburning

Maximum power setting.

H = 12,000 m.|H

= 12,000 mJ H = 5000 m.

* Alrspeed, V.

1.(w.p.)? .

an/br  ...0.000... 500 - 550 | 400 - 450 550 = 650
'nm‘ebf turu,tturn,

SECe srereneenns 85 120 - 130 40 - 45
Tura radius R, m. 3700 .| 2600 - 4800 | 1200 - 1700
Bank angle §° , deg. 65 50 - 53 70 = 75
Overload factor,n ...| = 2.4 1.5 = 1.6 3.5 = 3.8

e
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one turn execution procedure 1s standard., Execution of
turns on the aircraft with drop fuel tanks in practice does
not differ from the same procedure performed without drop fuel
“tanks. . .
Fig.76 shows characteristics of turns in the horizontal
plane. — -

Fig.77 presents load factors during best time steady turns
at the altitude of 12,000 m.

Flg.78 presents vertical dive characteristios.

6. Possible Vertical Maximum lLoad Factors

Figs 79 and 80 present maximum load factors as funotion
of flight altitude and airspeed givem by the beginoing of
vibration and at J stabilizer max.®

Maximum load factor value of m = 8 1s reached at altitudes
not lower tham 9000 m. - c T ’

Fig.81 presents cy values for dreation of maximum load

—_—

factors.

i —

3

{
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Fig. 23. Aircraft Take-Off Distance Data.
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Fig. 25. Stabilizer Deflection Angles in

Straight Flight
H=% km.; afterburner ON (angles given in pléine

normal to rotation axis).
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Acceleration with afterburner oN —

s

o f/ 1

in plane normal to rotation axis),

Fig. 26. Subxhzer Deﬂtcuon Angles
in Srmght Flight
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Fig. 33. Subilizer Detlection Angles at Ais-
) craft Take -Off (oormal power
ting, londing gear extended, flaps
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Fig. 34. Control Stick Travel at Aircraft Take Off
(nomiz! power setting, landing gear extended.
flaps in take-off position) :
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Fig. 35. Control Stick Pressures at Aircraft
Take-Off (normal power setting, landing gear -

extended, flaps in take-off position)
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Chapter V
AERODYNAMIC CHARACTERISTICS

The airoraft aerodynamic characteristics described below
(Pigs 82 - 94) are obtained by calculations based oo the results
of wind tunnel tests. . -

Note: The oharts given in the figures correspond to the

semidependent axes system (See Fig.154). Coefficlient
o.ﬂ is presented both in the charts and tables in its
absolute value (the"~"sign has been dropped for con-

venlence's sake).

1. Lift and Duor Coofficients

The aircraft 11ft and drag coefficlents:
turves o.w = £ (L) and aircraft representative polar ourves,
LesCo = f AQWV for different angles of flap deflection, with
retracted and extonded landimg gear at H=0 and low airspeeds
o flight (lach number = 0,2) are presented in Figs 82 aod 83.
~ The increase of the sweepback angle to X = 55° and dooreas-
9 aspect ratio to A = 3.04 in the [Wl-19C aircraft as compared
Hth the Mul=i7 atiroragt (KL= 45° and A = 4,08) to a certain
tent ohanged the shapa of the upper portion of 1ift C, s £(d)
Nﬁqo (See F1g.83). Valuo C; rax will not be obdbtained 1m
‘Fctice with the Knl-19C

i

airoraft (at the tested anglos of
Mtock), Up to b = 12 - 13° the depondence of Cp = £ () 1s
%wlly linear; with further inorcase of A 1o the rango of
8= 22° the incrcade of C. is sloved down without reaching tho
2xiqun, , J 4

" To inoreass of the wing sweepbaol angle shifts the caxictd

Me2s o gorgvntivo € to tho rFogica of great I2eb mﬁgmu.wmn
g e ouxrvo PASEOSY gheorad [T2ch BURCIEDe

A varfern
| Dopondenco og aﬁmomdmm ocogLiescat nm 4 A@M ) M.w Mwbmu

b oudbors (both ongduos opoEato, londiag 03T ot

[N
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retracted, flight altitude H = 5000 m.) 18 presented in Figs g.

86, .
Value of C, for altitudes other than 5000 m. may be deterny

ed from the formula:

+ n

oN: N: 5 >

For altitudes H= 0 = 10 km, 2
Ac, = k, Ay - 3.

for altitudes H = 10 lHu km.:

anz = 0.00065 +k, (Hg, = 10)
g km, | 05 5-10 10-15
K,  |o.00011 0.00013 | 0,00025

nomwm»o»mﬂw is a correction to nx value for every 1 km.
altitude change.

F1g.85 shows that the noticeable increase of ooomw»a»ocn

x begins from ¥ach ourber = 0,94,

Indicated 1o the chart by A C, is an increase of the fuse
lage tail uoit drag which 1is wuomsoma by deoreased area of the
jet nozzle(shutters are brought closer noma.«wauvlwou the
eogines operate without afterburning.

—Figs 87 and 88 show drag coefficients and thrust oonwnf
o»mnn in level f£lizht,

Alrcraft lift-drag ratio Nu.ln
Figs 89 and 90. —

Paxioun aircraft 1ift-drag ratio Ky_, .. With flapsretract
ed 1a equal to 11,4; this value, obtaineéd at C_ = 0e3; Mach
nucber = 0.3 and B=0 varies slightly within nww zero~t 0=10,000"
1l%itvde range at I'3oh nuober = 0.4 = 0.6.

In level flight caximum 1lift-drag ratio
10.7; the valuo 15 obtained at C

E=0 ced varics 8lightly within t
TenpgQ,-

Ia.Nl 1s presgented in
x

Nwln max equals
y = 0¢3; Mach number ¥ 0.6 and

he zero-tc-10,000 m, altituds

Ieglecnco of landing genr extension on the 1ift-drag npﬁo
20 ohtTa o Pig.89,

£ans

LT3 airerals auaa cocfficiant o

i oquala 0,0152 of
K203 etokag o 0,6 apd n =0 at H=0, .

@ain.

0 i AN

prakes (r

TS, JUr SRS )

o=

Fig.91 presents the drag coefficient of the alrcraft air

elated to the wing area) as function of Mach number. '

Fig.92 presents the increment of the aireraft C  as a

w»nmngwu« of two drop wcmw tanks ow 760-11t. capacity

result of
eache

4t Mach oumbers lower than 0.8 the drop fuel tanks increase
craft coefficlent C by .Don' 0,0028; at Mach numbers higher

air —
the o value increases considerably.

than 0.8 o :
noamﬁmam mnowvmmm of the engines (autorotation- oo&»«»ou of

engines) increases the aircraft drag coefficient v«bo

2x0,0037. .
Figs 93 and 94 show mpnoumwn 1if¢ oommm»o»mnn n« .wm function-
of angles of attack at different Mach numbers.

m and oua\ of Moments

2, Coefficlents m,

- apd Lateral Forces

coefficient o, as
japs extended and
E. chinge

Fig.95 presents aircraft pitching moment
function of the wing angle of attack with the fl
retracted. Extension of the flaps causes the aircraft

Fig.96 shows aircraft pitching moment coefficlent o a3

fusction of 11ft coefficient n« at different Mach puuberse
mnunmgwwnu oonm»ncl

With Mach number increase the aircra
rably increases. Figs 97 and 98 present coefficlent o, as DEWl
, tion of air brakes application and drop tanks wnnwogonn. o

‘The air drakes and drop tanks produce ago wnnﬁnvoamw pitching
moment, Fig.99 shows change of coefficient B, versus 1° change
‘of stabilizer setting angle at different rmow nunbers,
leem = £ (M) .

E" The stablilizer setting angle 1s &
Lo the flight line; during the f1ight

was measured in the E.muo normal t Lo 1
rotation axis. Relation betweed nwomo E._m oo: . _
expressed g the formulas e ——

=t a¥Xe
; .;.m\u.ou to.flight line - 8Y1 rot

t

jven parellel to
trials the angle
o the stabilizer

———

m 0.611 t8] 3 rotiax. - - ]

oo nes
W Graphs m_ and 0,4 aro dravn up for C¢cod ongd

! X/ Graphs o, oorrpcotiosd ghould
17 conat n»osm.)ﬁ“f» thd o:..»uom oeomw"wwamm givea 4o 6L GcSte /
i be pannoasoon goon&:m to tho £ oL
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RS | g— —— UL U

T} . -3
e NHWUUM show that &OH WHH NPN.GH-Q—" H_umwuﬂ r 1ndex _-—_a OOH&ONUOQQ” to the ﬂ.DHHPWH Q-Qu vO;anM.OD chQB in
Hu OOQQCHQ“ in
8 8 wN—O OMUQH pﬁHO—u& ﬁ.b QN.WGUM ’

iently accurate for reoalcula-
.iticn; this formula is suffic
angles of attack, stabilizer deflection angles, and Maoh nup- positicns ok nat reater 7o Hmo.

bers the aircraft is stable and the stabilizer is effective, ;:n at angles Mom esent aircraft rolling and yawing moments
- - res g
" Note: Some features of the aircraft attitude are dealt H..r...,.u 100 mumwa oo funotions of the angles of at sack,
with in Chapter IV, Article 4 (Alrcraft Controllabj. |ccefficients My .w rs and amounts of ailerons application
1ity) and in the "Pilot's Instructions®. The norma)l |s!iP angles, «mow uc.anmn and extended. The graphs also show
character of the pitching moments change (byc! sith the flaps retracte Ei1ity ‘apd €he
wing pe aircraft maintains 1ts lateral sta y

and Mach number) of the Uul'-19C airoraft wing flyiy|that © effestive in the entire range of the
in a wide range of Mach pumbers (at subsonic, close- a:,noum and ruddex mwa 1 ..bm.wmomu deflection and Mach numbers.
to-sonic and supersonic speeds) is ensured by the engles of attack, contro®

overation of the engines at p = 11, 150 r.p.m. changes air=
construction and configuration of the wing and P
wouwuonwmumswmuuwmmmua.»uvmun»ocwwu.nunocmw

oraft coefficient m by the following rated value:

b4 - 0
x%.l+o.oxwoo<nub ,
. .

provision of aerodynamic fenoes om the wing and >a«., eng.” 0.058
—.. - . . specific elevation of the horizontal empennage re- :
lative to the wing. , where: \,w 43 the aircraft slip angle ino degrees.
Operation of the engines at m = 11,150 r.p.m. changes air- Figs 109 and 110 present the coefficient of the aircraft

: : ines
craft pitching moment coefficient m, by the following rated jateral force and 1ts derivative. Operation of the eng

vae: . AP) T B ¢ith o = 11,150 r.p.m. changes aircraft. coefficient C, by the
An Pong . (1~ 4P) oL° o z ’ 2 ! o
Zeng,= 2k l\mﬂl + oJH.\ —t 1,2 x Ho.uoa.uoﬁ : No“_hozp:m rated values 0 » e in
8 's Ac c 01 B 0mx10CV B
’ .7 'z eug. v, - :
where: K= - 0.000873 ﬂu.du the HWBQ#BW gear Ggm ! T T e .
. ircraft Re
K = + 0.000053 with the landing gear up; Fig.111 shows the curve representing M”ommu 2600 ms
P - engime thrust, kg, according to Pigs 114 tunber value as fumctlon of Mach numbers

- - _ and 115; ’ . 3.
A P - engino thrust losses, kg, according to Fig.llli
<u.. 8peed, m.p.s.} .
b = alr density;-
ol - angle of attack, in degrees.,
Reoaloulation of pitchin ,

Required and Available Thrusts
available thrusts of

by aerodypamio caloula~
ximum power Wﬂh

Figs 112 and 113 show required and
‘he aircraft, the data being obtained
“lon for the englnes operating im the ma
‘{terburning oonditionse. .

un .

T ] - w
g moment coeffioient m, for other | 1 ; P = 2 (Fopg.” “1oss
alroraft C.G. positiom 1s done by the formula: 8 qw wnonﬁ.umn =2 ouh mc.w } mﬁ.wwmdya
. _ — - : o %3
D sn e - where P_ 48 the englne thrusti nlet
2y Cun.o.a.w N.n.a.wu Cy - 0 w woum. is the engine power loas »u“_..wws :
- _ . . .117).
(0.2 = To,0,0) = (o - % wﬂu % .M T ana auer duste (G0 B £11ght 1s
— . X - The minimum thrust-required £OF the HESH. -
Y e ® — | tudes.
Y4 out 650 kg at all alti .,u
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ENGINE CHARACTERISTICS AND FUEL CONSUMPTION

Figs 114 - 116 and Tadble 15 present characteristics of the
1t engine, type PA-95 , assumed for aerodynamic calculations.
C——- “ The engine maximum thrust is reached on the ground at 7=0,

and equals 2x2600 kg at the engine maximum power setting

(at m = 11,150 r.p.m.) and 2x3250 kg with the afterburser ON

Awn o= HHuHUO HtH«cBoul
With the altitude increase the thrust shar

at the 10,000-m. altitude, at an airspeed of
fterburning and 2x900 kg

ply reduces ,for

U
- . W_ 700 km/hr 1t equals 2x1150 kg with a
at the engine maximum power setting.
The airoraft thrust alseo reduces with the decrease of the
engine speed. The minimum engine thrust for 4100 r.p.D. at zero
altitude equals 100 kg; with the altitude gaino the ensioe
. oinimum r.p.m. considerably increasesS. ’
Fig,117 presents thrust losses 1o th
Figs 118 = 121 show the engine r.p.o. 3%
evel fl1ight speed and.altitude with/without drop fuel

1
(x760 11t.) based on the endurance trials results.
r fuel consuaption (Figs 122 - 123)

H
lnstance,

e engire ducts.
function of the
taoks

[ e

UM The engine per hou ;

M.,.anmu depending on the altitude, alrspeed and rep.@e (the
’ consumption deorcases with altitude increase and with .nwo
ﬂ_.zzon»ou of alrspeed and r.p.m.)e : . 1

__ Figs 124 - 129 present per hour throttle fuel flow 1o leve

' Tlight without/with drop fuel tankse (Figs 130 = DD

i
. tant n...v.a.

4 atrspeed roduotion. Bogin-
the spocifio fuol

. Speoifio fuel consumption at cons
alao decronsea with the altitude gain a
-%ing with altitudes highor than 11,000 %

- tonsumption is constant.
Absolute minimum specifio fu

C aln-
ol cousumption (C,. anu.v 1s odt

D . gun . _ e !
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[= )
ed on the ground at n =10, 400 r.p.m. and is equal to e o . g o
0.86 kg/kg of tarust per hour (See Fig.116). At 9600 = 9700r.p, 3 a 3 n 3
apd lower the by-pass band opens the ports. With the by-pass g 3 2 M m
band onened the engine parameters are somewhat reduced: specipy, m s pe] m u ot
- +» S -
fuel consumption is increased and thrust is decreased. : ! a.,.° e o - M K
The aggregate time of the engines continuous operation at | 2 - . e & m #EQ o S
maximum Power setting and with afterburning should not exceed 6 |: S . sV S m m.. 2 m
nioutes at altitudes up to 6000 m, and 10 minutes at altitudes [ o a7 .m 33 m 49 E & -
c = " oo » £
over 6000 m. ? eS8 % O+ A0 =
After continuous operation of the eungines at the swx»aza d
-3
power setting or with afterburning during the time periods ,w . g a
specified in Table 15 these operating conditions may be set up v s 22 o
repeatedly only after the engine was cooled down at the normal ] e MPW m u ° mw ©
or any lower power settlng during not less than 1 minute. w) 8 s m .M 2 S o
. Lol
Figs 132 ~ 134 present specific fuel consumption at daifferen g m. m m “.
altitudes as function of Mach number and thrust. a8 2o 0 ®
The graphs given in the figures are used to determine the ¢ n
alroraft engine fuel consumption aﬁ»nm f11ght range calculatio %8 -8 "
- [
: before flight trials, & & .m,.m 3 3z
_ - . To determine fuel consumption at wummmamu.au.umm flight alti- 2% 885 e — o 9 s
_ . tude and speed,it 1s necessary to estimate the required thrust a m 2 m S < : m o =
| - 2
! and to add engine ducts thrust losses to the obtainmed value. a2 €8 "
: The obtalned sum 1s the throttle thrust of ‘the engines. Hilf the 8 e
' value 1s the throttle thrust of one engine. By the- thrust obtalrj- a B b
: ed from Figs 132 = 134 for the given flight altitude auod speedy | = o e o ¢ 3
L]
determine specific throttle fuel consumption o throttle, I m m b4 4 3 a .m -
. From the obtained thrust and specific coumﬁﬁnpoa. the rée= 8 24 .o S ~ o
: ° e}
< quired per hour throttle fuel flow(for both engines)will be: g . ° .
B . Q 0
: Q S o
. : throttle .throttle i . - s K} o
o NOnwu.oooHo Nmanmn o ° _ 8 +Aw u&; a 'W
- - e b n -l -
i . . Do. - - -t -
E.mw Cu = 140 present the level flight per km. fuel cOo° ~ - ot ~ =
: ~
suaption as function of flight speed and altitude. v N . .
. B o : : @ ® -
) - U » a : H s
. @ m - - 2
3 g G g © - S
. — [- -] u s o ] >0
' M Mu ﬁ o g m >
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Chapter VIIL
WEIGHT AND BALAKNCE DATA

Given below are weight and balance data for different
configurations of the airoraft,model Mul-19C , powered by two
engines ,type PE-95. .

Fig.141 pictures the mean aerodynamic chord (MAC) locatlon
with indication of the position of balancing axes X and y.

Figs 142 - 144 present in-f1ight travel of the aireraft C.G.

position (in per oent of MAC, along axis x) due to consumption

of fuel and ammunition, at different a/c loadings.

Table 16 lists the weights of aircraft detachable parts
and separate units incorporated in them. Table 17 contains a
sumnary of the a/oc C.G.
pended loads, Table 19 presents summaries of overload var

of the airoraft C.G. positions.

{ants .

lance data of the

Ukr-19C aircraft for mormal load conditions.

The aircraft C.G. position is estimated nowmo»«o to 0o~
ordinate axes x and y (Fig.145). :

Axis x 48 the aircraft longitudina
the reference line plaue.

Axis ¥y 1s pormal to axis x and pass
plane of frame No.l5 centre line.

The intersection of axes x aod
position coordinates of the airoraft
its equipnent,

The ooordivatos of units locatod at th
axis x and up of axis y bave tho pluo 618D

streraft nose and doom havo the sloud elene dlos wq ced 19
The airoraft C.G. positions prosonted »nnMW polotave 8o SB2
and Figs 142 - 144 aro given 10 per ceut of L , L

¢ 1,8, potnmt. o o

1 axis and 1is found 1in

es io the vertioal

y is the origio of the C.G.
and of separate 1tccs of

o airoroft tasl slcag
chogoas $Re? of ¢Co

position variants without special sus=_ __ .
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400 500 600 700 8OO 900 1000 V, km/hr 300 400 500 600 700 800 900 Vi (w.p)Kmihr
;0 i Fig. 139. Per Ka. Fuel Consun;plion in Level . - i’ig. 140. Per K:n. Fuel Consumption in Level )
\ l - ‘ Flight with Drop Tanks, 2x760 lit. Flight with Drop Tanks, 2x760 lit. | -‘
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|
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The oooua;p"m.m of the alrcraft C.G. position relative to - .mu. X, P, Y, w«. m
MAC determined 1in t Desoription ke-a | ® kg n Kg~o L0
axes x and y in per cent of are determined in the followin, . . m
way: - . m
(a) ooordinate of the aircraft C.G. position in the direstig stroraft with normal &
of axis x, in per cent of MAC: 1084 cereseseneces 3114 0.412 | 7560 |-0,035 | -264 mun

a + X, ] 4 i
|||ml x 100, ! pepoved from sircrafts ©
R " 1, Fuselage B-30 cannon 175 =2455 | =68.5 | -0.50 24 m
where: a = 0,770 m, — distance between MAC L.E. point and bn. ¢as disoharge tube 25 =3.53 | =7.0 |-0.50 - 4 " _m
balancing axis y (See location of 3, Cannoa wngogon.n Nu.;.. ) B . . . - ) %
CeG. 1in WHW.HAHVM tube ..-.---o-m-mw . -le . 471 & m

- oG - 4, Amounition for H= _
No.m. distance of the aircraft C.G. rposi 6o nds 127 —2.27 | =56.0 | =0.39 22 MAN
tion from the coordinates origls, cannon, rounds... S
with the pertaining sign; ' Jsstalled in aircraft et
3.023 m.~ mean aerodynamic chord (MAC) 5, Test instruments...| =127 |=2.5% 50.,C | -0.50 -25 ®
~
(b) coordinate of the aircraft C.G. wom:»ou iag the direc- To summarize: m
tion of axis y, in per cent of MAC: A 1, Alroraft with can- H
P+y { nom, attachment m
Cefe R

c x 100, ! units and amounition e )
A removed and test L
where: b = 0.147 m. - distance between MAC and balancing {ostruments instal= .%
L axls x in the plane of axis y; led (landing gear 225 X
Ys.8. - distance of the aircraft C.G. posi= 6Xtended) eeeeeeses | 3335 0.446 | 7470 |=0.030 | - 5
tion from the coordinates origin, with 1, Mrcraft with cap- ; ...m
. the pertaining sign. non, attachment . m
Given below 1s an example on recalculation of the aircraft units and ammunition ’ oy
C.G. position with respect to axes x and y for a new aircraft removed and test Anm.
weight (which was changed due to removal or installation of ao lostruments instal- T
equiraent item), led (landing gear ; 70 0.002 14 '8
Exaople. Removedfron the aircraft is the fuselage 0annod Tetracted)....e.... | 3090 | 0.414 74 R
with )
awpmvw.au”nw“n“v vhich was substituted by test instruments Mrorart equipped as - m
° . . i lndicated under e 222 . S
Usi . IO.OUO =225 . B —
oulaty Mmuwpowﬂwwwo.nwuwa up the following summary table (reoal 1 Item I vuueunene.. | 2335 0.446 | 7470 i S m
wethods 1llustrat iven REEN )
below)s ed in the example g landing gear rotrao- 0 - 239 Leoby
nu.oﬂ ®esenccsoccee le“ - ’ B pm
- T
- T L _E
- o ~ T 5
/ Q
b=
T
i . L
. .w C
! i S
' 1 (m)]
—_— ‘ — -



Declassified in Part - Sanitized Copy Appfoved for Release 201 1/12_/1_3 : C!A-RDP8OT00246A062100050001-6

e ———

-

PO
'

)

R

— 5 —

i

>

The aircraft n.o. position relative to the wing MAC 1,

determined as follows:

Landing gear down:
C.G. position relative to axis x:

2% %o.80 x 100 = 2770 * 0446 x 390 = 40.2 Mac;

02
b, 3,023

C.G. position relative to axis J¥:

b + V..

22 Te.ge x 100 = Q2147 = 0.030 ¢ 300 = 3,875 Mac;

d» 3.022
landing gear up:

C.G. position relative to axis x:
a +

b

3.023
A

C.G. position relative to axis y:

b+ y

x ~— .
CeBs y 100 <0770 + 0.414 . 145 - 59,24 MAC;

—"CeBs x 100 = Q2147 * 0.002 o 350 = 4,93% MAC.

by 3.0

Table 16

Weight of Aircraft Detachable Parts and Units

Incorporated in Them

1. Fuselage nose section with controls,
equipment, hydraulic system, armaments, canopy,
ejection seat, landing gear nose leg, fuel
system (without fuel) and ATMOUr ....cccseeeees

2. Fuselage tail section with vertical
empenunage, horizoantal enpennage, controls,
equipment, hydraulio system and fuel system
G T S O U

3¢ PI-95 engloes with afterburner, .
eJeotor and engine-mounted units (tvo engluoes)

4. Outer wings (2 #iogs) with controls,
oaﬁvﬂmnn.ubnm»um goar ard tvo B-30 cannen,

wi
thoug armunition, hydraulie systena includcd...
5« Canopy sliding seotion cececsssccncssses

6. Ejection scat with arnour ..

®eessecveses

769.5 K8

. HWO&.H i

1716 ¥

hO.N _& 3

65.5 ¥

prgmes

Table 17
Engines
IS
- z C.G. C.G.
rertan® ] .m position position
No o |along axis Zlong
. ® [x, per cent axis y,per
£ of MAC cent of MAC
g mk — T
S| 5 se e [SE |8t
i 41 38 |57 [de |9
R s
I-11 .
13 | 7560 39,2 | 38.0 3.71} 4.70
- wve | 1-
o5 | 6652| 9.6 | 38.4 ] 397 [ 4%
vV =-V1
: 71 | 6018] 42.1]40.8 3.84 u.s,
VII - VIII : ) _,;..&.,l»
31 | 5878 .aMuN 42.114.24 5.
IX-X
.00
50 |6507 38.6 37.3 3.77] %
XI - XIX
. 6.36
B W |5561| 46-1 44.5 | 4.86 | 636

P
g
-

2 g s s e -

Declassified in Part - Sanitized Copy Approved for Release 201 1/12/13 : CIA-RDP80T00246A062100050001-6



P is

\

T3 ke

Lks '

E&&

Declassified in Part - Sanitized Copy Approved fbr Releasé 2011/12/13 :‘CIA-RDP80T00246A062‘1‘00050001-6

— ’ Table 17
Summary of C.G. Position Variants of Mul. 19C -
_ -, Alrcraft with Two =
. (withoat special suspended loads) - : PI-95 Engines
2 Load V -
Variant - - v :. k8 b} C.G. C.G.
. u e = 0,83 ] @ position osition
Fo. Description ?_? = ——y %o | 3 ® g a g along axis |° Flong
L sl A s 388 BBELE 5] el | w ool %3 PR COnt | axly 7iper
- - o la® e ~A |8 . a 3 5 2 a of MAC ceot of MAC
. 1 n O (¢ LA E-a] 3 s - w Dl g %g
By 3 o [ 1) 'g - od - o -~ -
2 48 ja7s(E7 |48 | 4 Slp el 3 8. T e I
E " s 7-|a v (B9 |5 A 0 = S B | S S %F |95 198 |98
Hy |6 5 (& » & 5 |& 3 a & A8 |47 |35 |47
b=l
I~-1I A/c with normal - —|-
load & o « o o + » o o | 5447 1230 275 150 |145 1800 | 100 187 14,5 5 2 4.5 |2113 | 7560| 39.2 | 38,0 3.71| 4.70
I - 1Iv A/c with 50% of .
fuel stock . « o « « o | 5447 755» 70 38 | 37 900 { 100 187 10 3 2 3 1205 [6652| 19.6 | 38.4 | 3.37)] 4.56
vV-vI A/c with 20% of : i I .
fuel and 50% of ammunid i :
10D ¢ o ¢« o o o 4 o o | 5447 | 360 - - - }.360]100 93 | 10 3 2 3 571 |6018| 42,1 | 40,8 1.84( 5.16
YII - VIII A/c with 7% of :
fuel . . . 4 o . . o o | 5447} 126 - -] - 126 {100 | 187 | 10 3 2 3 431 |5878] 43.5 | 42.1] 4.24] 5.60
IX-Xx Maximum forward ‘ ’
C.G. position « + . o .|5447 | 755 - - - 755|100 | 187 | 10 3 2 > |1060 [6307] 38.6 [ 7.3 | 3.77 | 5.00
I - XII Maximum rearwvard - -1 . .
C.G. position . « + » |5447 | = - - - .= | 100 - 14 - - - 134 |5561] 45,1 [ 44.5 ] 4.86) 6,36

- Declassified in Part - Sanitized Cdpy Approved for Release 2011/12/13 : CIA-I;\’-DPBAOf00246A062100050001-6‘ 7
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) ) ) Table 18
Summary of C.G. Position Overload Variants of MuP'-I9C Aircraft with Two PA-95 Engines
(with drop tanks and rockets om beam)
" C.G, c.g,
Load, kg - poiition position
B o ) L along along
variant . "E Fuel,¥ = 0.8 us - [ ® 9 axis x axis y,
Description £y [ I R 2é| a o g - per ceot | per cent
No. . ® s 3| 4 slg8l 4 fea.l 2|8 ™ a : B of of MAC
- pri ) .
§8|s7 |H|«HE5c| & |5 F5 5|5 |, |2 18] 3 3 |G
— R a8 N v uﬁ -9(6 8 = b ? 4 . . » .
- -g‘?‘ﬁo'gh afl 31l aN o8 a2 © T8 8 2 8 Og S > s
4% (83 FENEEIERT R o golan ] 1 » j 33 |1 3% :E 37
N R R e R R A @ - el .
I-11 Aircraft with.drop
tanks, v = 2x760 1it.,
primed with 600 1it, of
fuel each . o . . . ., , J5447 [1230 275 1150 1145] 996 2796] 106 100 | - |187 [14.5 512 [4.5|3215| 8662[42.5] 41.5]| 0.60 1.55
III - 1v Aircraft with over-
load of 16 rockets on
beam and with 600 1it,
of fuel 1w each 760~ — . -
11t. capacity tank , , . 5447 | 2230 | 275 [150]{145 996 2796 106 {100 [170 187 |14,.5 512 l4.5|3385]| 8832 43.1] 42,1 0,33]1,19
V-Vl Adrcraft with 50% R i T ’
_ of fuel, with 16 ro-
ckets on beam and amm-~ — e 4
. pition . , . . ., ., ., , (5447 755 70138 37| - 990 106 1100 f70 l1871{ 10 1 32 |3 {1481} 6928 40,8 | 39.6 | 2.61 3;74
VII = VIII|  Atrcraft with 208 a S
of fuel and 50% of am~ B
moition . . ., ., , ., - =] - - ) 5
5447 360 3601106 108 70 | 93{ 10 312 | 3] 8a7] 6294 43.4) 42,1 2,98]4.24.
IX - X Haxirum forward 4
C.G. position . . ., , [544 - - & - h
7» '755 759 106 (160 po9 187| 10 312 3 11275 6722 39.6 | 38.3 | 3,21 ]4.40
XI - XII Haximom rearward : ' .
C.8. position, , , , , 5447 - - - - -
= 106 100 p70 | - (24 | =~ [ o] 590 5837|47.1 | 45,6 | 3.91[5.26
)
\
- L ' GIA 50001-6 =
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i Table 16 (continued)
7, B=30 caonon (3 cannon) cesceeedocnae. . 208.5 kg
g, Main landing gear struts with wheels

00 struts) esseevescesssesessatsorsssscnesion 217.6 kg

9, Nose landing gear strut with wheel .

i SPUE)  seeeeeeintiieiiiieieaes 65.2 kg

'} 10, Horizontal empenmnage (with beam),

‘izmts ........... emsemscessencae [P P 145.7 kg

1l. Vertical empennage (without fim fillets)

.’ 4h tall warning station, type SYRENA-2

1T 2 T . 94.2 kg

1 12, Rudder With 108dS e.ceesseerececcracnes - 19.0 kg

Declassified in Part - Sanitized Copy Approved for Release 20171/12/13 : CIA-RDP80T00246A062100050001-6
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Table 19

Weight and Balance Summary Data of Mul-19C
Alrcraft with Normal Load

Yc.g. l?uotcs geat esecccc’
k&.m 1ing .....-----..--.
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1

—

Leseassevececes

4

lgnpemaage vesesenease

P, X P
Description *o.8. c-8- Touge | F
7 kg-m m. kg m.
- 1 2 3 4 5 6
Aircraft with normal
load, landing gear
DOWN eeoesscnssesess | 114 0.412 | 7560 | =0.035 | ~264
A Aircraft empty weight 3701 0,681 | 5447 | -0.007 | =38
Normal 1oad sececesves -587 | -0.28 2113 -0.11 -226
NORMAL LOAD .ceesccse -587 | -0.28 2113 -0.11 =226
Pilot with parachut’e. .1 =251 | =2.51 100 0.35 35
Ammunition for wing
B~-30 caunon,
70x2 TOUNAS secvecee 13 0.10 131 | ~0.17 =22
Ammunition for fuselage )
B-30 cannon,
- 60 TOUNAS cesveecces | =127 -2.27 56 | -0.39 =22
Fuel in:
Tank L eveeesecnenns |-1218 | -0.99 |1230 | 0,028 | O
Fank 2 ciecececsaoes | 186 0.676 | 275 | -0.47 -129
Tank 3 ceecvnsvesens 341 2.27 150 | -0.459 | ~69
TAOK 4 eeecvevscases 489 3.377 | 145 | -0.431 | 62
OL1 in system .eieeeess 14 | 0.95 |14.5 0.31 5
Starting gas ceececeese| =2 | ~0.,40 | 4.5 0,56 3
Do-lcing £luid eecseees| =25 |-4,98 5 - -
Tg\g::ﬂmmwx | w1 |-2u0 | 2 0.8 | -
orT..| 3701 | o.681 5447 |-0.007 | -7

ALPfTame ceerencconsans
Pover units ...eeenee.
EQuipmont c.ececcovcnss
ATCADEUES cevereraenas

2522 | 0.90 |2811 | =-0.06
2084 | 1.79 (1669 | 0.04
-986 |-1.81 | 545 | 0.0
- prcssents ~605 |=1.78 | 340 | -0.12
EROE 1|2l 2061 |82 0.57

IRFRANE ooveiennnnenns| 2522 0.90 {2811 | =0.06

_156 |(opy antidia systed..

61

54 [Teotion seat eeeevere
-4 fction gun 4o duralv-

4 BN 0aASC eesecscccc’”

-158

h:untrols ececssnevene
a0ding gear eeevecc:®
neudraullc system e.-
r-speed tudbe in fuse~
lage Wesessesvesovase
GSELAGE  eoccsece®c"®

yselage DBOSE section .
4ird alr brake eeecee
sselage tall seotion..
iy brakeS essecevecc?

MIOPE eeeeeveoneoree

o

g >

"ndshield without
transparent ScreeBe-.
znopy cliding section,
&= 10 mm cesssoss
Vacks (rails) with

106KS cocosesvovvecc”
’?anopy emergency Jettl 4
S0n SyStem eeeessecce
“mopy “pressurization
SYSEEM eeesvocvescces
":tght £1ight curtainsS..
0Py PArts eeeseecect

 AL07'S BIECTION SEAT..

¢ traoks & gulde
2118 casecvsececcte’

-

2

3 4 5 6
2 R
534 | 057 938 | -0.01 |~8
141 |-2.28 62 0.69 | 43
121 |~2.33 52 0,33 | 17
768 | 0.95 806 | -0.15 |-122
1314 | 5.39 244 | 0.68 | 166
104 | 1.26 154 0.25 | 38
-73  |-0.21 356 0.88 | ~-312
93 0.49 190 0.13 | 24
~46 | =5.16 9 —0.42 | -4
534 | 0.57 938,0] -0.01 | -8
-628 [=1.05 s98.1] - .| -
-5 ~0,57 83| =0.70 | -6
1118 | 3.60 310.0| 0.02 | 6

49 2.26 21.6 | 0.36 | -8
141 |-2.28 62,0 | 0.69 | 43
28 |-3.11 8.9 |05 | 7
_g7 |-2.17 s0.2 | 071 | 28 -
1 |-2.17 4.9 | 0.58 3.
-7 -2.10 3.5 | 0.62 2

-5 -1.88 2.9 0.81 2z
- ~2.40 Lol 0.60 -

0.6 0.70 -

-1 2,17 | 08 o
-2 ~2.,00 0.9 0.81 1l
121 | =233 52,0 | 0.3 17

92 ~2.37 | se.e | 03 14

17 |-237 8.0 | 0.30 2

9 ~2.20 39 0025 1

—— //”~‘;
,/‘

—_—
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BN S n 1 ' 2 3 4 5 6
1 2 3 4 5 | 6
1s in fin 6 5.30| 1.2 0.52 1
Attachment fittings .. | =3 |-2.20] 1.3 0.5 | < Ruddeur O:ﬂ::‘:“ .
4 ele
R e el TeR | 022|000 |20 Acfm- veeeevesenses | 85 | 3.91] 216 | 0.30 )22
PYAME eecseccssssssscss| D548 0.795]689.0 | -0.15 ~103 Eleotrio. actuator : .
FLAD sscoveacscssnennt 64 1.52 | 42,2 |-0,13 -5 attachment fittiogs.. - 4.:i g.: g.:: :
Aileron without load ..| 84 3.34 | 25.3 | -0.27 -7 1P-5 loading mechanism 5 3. y 0.6 0.7’ !
P Aileron 10ad ceveeeeees] 54 3.27 | 16.5 | -0.24 -4 + [ 2 3.3 1.6 073 | 1
‘ Wiing attachment fit- ' frinning effeot elec— 5 3.20 e B . }
tANES ceeeesnes -1 -0,06 | 14,7 | -0.06 | -1 tric mechanism of
¥ing fillets ... - =0,02 | 6.0 =006 = Apy-2 automatio 2.95| 4.7 0.59 3
FONCES eveeevsesssesss 19 | 1.58 | 22,2 [-0.24 [-2 boost ULt esessesses| 14 . .
115c611aNEOUS soessoses| = - 0.1 - - Control units attaoh= |- —-—|. 3,24 | 3.0 | 0.68 2
N EMPENNAGE ssvccosesees [ 1314 5.9 {244.0 0.68 166 ment £1ttings eececeoe 10 .
: ) B — : stabilizer actuating | . o )
FAD  eeveeccosscncases | 369 5.33 | 69.2 | 1.13 79 bell Grank seeessseces | 17 4.15 | 4.2 -4
Rudder without balanc- » Bell cranks attachment ot3 X
$1.7: 20 1.7V, SRR 87 6.52 | 13.4 1.23 17 SALEADG sovneservenes | 12 435 | 3.0 | O
Rudder bottom load ... 18 6.73 2.6 1.58 | 4 sell.oranks attaohment 067 .
Rudder top 1oad eeeeee 22 7.22 | 3.0 2.09 6 f1tting with loads... | 14 2,63 5.3 .

28 3.93 7.0 0.81 6 | Aileron controls 2 | 77 )
. 3 Ve -‘
: : Stabilizer ...e....... | 415 5.56 | 74,5 | 0.34 | 25° WADG esevensovensess | 33 | 1028 | 263 2(1,; -
. ; v Stabiliger beamwith [ .. . ' Aleron BOOSEET seeese | =5 |=1o44 | 342 =0 ' -
i bearings sreeesses.. | 232 4,49 | 51.5 0.40 a Alleron attachment 0,09 - i
' . Stabilizer balancing PAEEANES eeeocccesecs | =7 -l.ad 4.2 0.14 -1
ol 10288 +vverernnne.. | 127 | 6,44 | 2907 | 0.3 7 Flaps actuating jaoks.. | 8 | 0-90 e.z o4 | -
. Stabilizer attachment Jack attaohment fit¢ing | - 0-%9 0.7 ~0.20 | - ‘
| 441088 0ivennn.s L] 4,92 | 2.6 | 0.37 1 { Iimit svitch for flap...| 1 0,68 | 0 L
3 o : Various parts ........ 3 5.55 | 0.5 | 0.40 - Mleron trin tab ooo- “1.s | -0.22 - 5
i IR CORTROLS ............ | 294 | 1.26 [154.0 | 0.25 [ 38 £TOLB seveebaesennsess| 4 | 2095 | 10
_ PR . .actuating ; | -2
; Controls in oockpit. .. |_sg -2.53 | 2300 0,29 7 Air brakes ao ol 20 2.51 8,1 | =0.30
i Controls in fuselage ’ ) . H Jaoka ”"";;“;;- ‘ -2
' [ K '
: B0se 880tieD auuusy |Lp 0,24 | 8,0 | 0.64 5 Interaeptox. wi .eol 18 1,36 | D3 0,28 -2 ) ‘
. Coatrols 1n fuselage A B tTO18 seeescerect 0,60 | 340 | =070 :
, tail seotton ....., ’ oo | 4 Jaok of third air braloe) =2 T 7 o o | o.e8 [ 22 i
Dol . BOoBter auena........ :: 270 | o2 9‘52 5 IANDING GEAR (DOTR) wiee|-73. |=0¢
E P Baoster attachoent gat.| - - - 3-8 7.6 0-¢ h ‘ )
o tings ........... 6. : '
L 17 |28 | 1.8 o066 | 2 — e
N N ‘7 = e P /
\ o N /Az
\ ~ ,
~ )
N\

i
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P

I 1 2 3 4 5
e . 1 2 3 4 ﬁe\ —
1 R B
. . : peunatic control
| Hose strut without wits, types -7 . .
v retracting mechanism [ =123 | =3.53 | 34.9 -0.85 | =30 and Y-8 eeeeceeans -5 | =3.54 1.4 |-0.03
Retracting mechanism | =27 | =3.48 | 7.8 }-0.28 | -2 piter, type #r-100-11 3 128 | 2.5 | o0.28
Nose wheel,500x180 KT .4 =103 | =3.40 | 30.3 | =1.28 | -39 1on pressure reducer..| 1 1,03 | 0.6 0,45
- uaip strut with axle geverse flow divider, _
and standard fittings | 67 | 0,67 | 99.6 1 =0.70 } 70 type TAST weseeee| = 0.22 | 2.0 | 031
.Retract ing mechanism.. 10 0.36 | 27.2 -0.18 | -5 safety VALVE ecceccnes 2 1.11 1.9 0.24
Fain wheel KT-37, smergency braking
660X200B +oeeniseses | 118 | 1.00 [118,0 [ -1.24 | -146 Blve seecneenececen| =2 =329 | 0.5 | 0.4
Landing gear emergency i feducer, type KP-144 | =1 3,22 0.5 0.19
release system .eo.oee | =5 -1,93 2.6 -0.14 - citcn, type YI-22 ..| <l 3.03 0.3 0.15
" Rose LeGe AOOT8 oe.. oo | =23 3.83 5.9 -0.55 ~3 JeQET sevenseccnsonns 1 1.33 0.5 0.44
" ‘Mato L.G. doors with Feader sessssssscccccc| = 1.14 0.1 0.:2
lozks znd actuating - Talve, type 665000-5 - 1.18 0.2 0.68
Jac¥s ceeeienensnnse 7 0.23 28.7 ~0656 =16 E Talve, type 6522004 -8
Tail buzper shock . (two valves) seeeeee| =1 -2.87 0.4 0.
EVTYSS 315 S G ) 5,51 1.0 ~0.74 -1 Heotric valve, ’ _ 0.20
PRECDTLIC CYS e | 93 0.49 [190.0 0.13 24 | type OK-48-MAH.....|=1 =3.47 | 0.4 .
' AP TedUCET esescsoss | =3 -2.64 | 1.0 0.24
: Puzp 435 B ...eeeee n 0.79 § 13.0 0.43 6 tround charging valve B 28
! ¥ain system hydraulic : ’ ! (ot suction pumpdes | = 0._61 0.2 =0,
. ‘ tank ..ieiieeieenens 5 1.56 3.3 0.42 1 tround charging valve | 028
{ Additional antidim = 1 1 (of delivery pump)e.| - 0.71 _g.i ‘0:30
‘i Ma cetetiencssane, 2 1,56 1.4 0,45 + SPLLt VALVE eeeeeccons 1 ""‘1"2‘L~0f5‘ 0,20
i Boost system hydraulie SplLt valve secsee 1 1.08 '2 0.35
1 LY 1 0.15| 3.9 | 0.4 2 Reduoing valve «veesss] 177 | 1408 1-6_ s
‘3 - B00dd oysten hydraulie . i ittachment units eecec | = 0.07 | 3
) accunulator ....e... 8 l.48 5.1 |=0.41 =2 £ Hydraulio mixture 1a s 0.43
; ¥ain system hydraulie , booster system tank 7 0.1% Se
o et B I B it x5
: ’ e = -
type TH-46/3  ..... 2 c.69] 2.9 | 037 ! ::i:lage nose R S 0,13 | 4.8 'g'ig )
Flaps valve, type Dust ottt S . 1,40 | 0.l .
: N WYY 1 £11teT cecnccee
e o 3 0.99| 2.9 | 0.41 Tydraulio mixture in a8 | 0.
. F3 emergency } + 10 1.08 .
\ Pttlo s | o6 | o | 1a |opz | - || T TR
i
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2 3 4 5 6
1 2 3 v 5 | 6 = 1
. . gydraulic mixture ia
Tipeling in fuseIlhge : fuselage tail seo-
pose sectlon eeeeses | =13 -0.53 24.4 {-0.10 2 10D seneessnensens 11 3,60 | 3.6 | 0.42 1
Pipeline attachment \ir bottle, 2x4 1it. -3 -0.34 |10.0 {-0.07 | -2
: £1t4ngs coeeeeeenn | =1 12057 1ed (<020 ) o e bottle, 1x2 1at. | -4 | =Lz | 2.7 |-0.09 | -
5 Valves and T-conneo~ ' : salve, type TA-74/3 -1 | -0.69 | 1.3 [-0.08 | =
" 10D cecrccccccrosne | = =0,57 5.7 |=0.09 - gmergency valve and -
o Valve, type TA-13/4..1 5 2,54 1.9 0.53 1 YI-30 switch sesece -1 -0,50 1.3 | ~0,11 -
ol Valve, type TA-74/5 4 J.21 1.3} 0.51 1 gydraulic look eeceee - -0.39 | 0.4 | -0.12 =
i Valve, type ['4-37 ...| 5 2,73 2,0 0,50 1 Zmerzency valve ee.e. - =045 0.2 -0.(1): -
l\ ' Split valves . Sequence valve eeccecee - _0.32 0.4 | =0.
- (6 valves) soeeeues | 4 2,00 | 2.4 | 0.4 1 slide-type selector . om | -
x Eleotrio valve, . . SHALCh seesscsssses -1 -0,80 1.1 -onu
\ type 3K-48 ....... | 2 2,63 | 0.9 | o050 | - safety valve eesceees | = | 7099 | 02 |0
' Drag parachute doors Return valve (two : _
‘aotuating jack..... 1 4.75 0,2 | 0.41 - valves) seseceseree - =0,73_| 0.2 | _-_o,'_li_
Drag parachute cable . Emergency system
disconnect Jack.... | 1 5.16 0.2 | 0.37 - valves mounting 0.09 -
Split valves ........ | = 1.35 0.3 [ 0.57 T ATES sevensssnares - | -o0.58 | 0.4 -0-25 -
Selector Jack ....... 1 2.64 003 | 0.54 R pyiroullc 0ok eesses | -1 -3.51 | 0.4 -0-07 -
Flow meters, type [A- F Feader cesccesssscces - =033 0,3 -o.u -
148 (two meters).. | 3 2.80 1.0 | 0.52 Lol etwork valve seesees - -0.65 | 0.2 '-o.n N
Flo=z meters, Charging UDLOD eeesss - _0.71. 0,1 |~ .10 i
type TA-173-00-3 — -1 ~0.35 2.9 | =0.
Attachment £ittings... 15.5 |=-0.11 -2
(six meters) ...... |10 4.80 2,0 | 0.60 1 Pipeline in Wibgeeeee | =4 -0.26 .
Slide~type selector . Pipeline attachmont 2.3 |=-0.11 -
SLEOR eeverernne.. | 3 3.21 | 2.1 | 0.48 L0 f1tt10gs ceseeeees - | =035 % -
Altitude supply il valvesand T-conneo- -m | -
valve ...... : - ; - -0.15 | 1.4
o ceeeees |1 3.37 8.4 | 0.55 ; t1ons
Plit valves .... 1 3,21 0.3 0.48 - ' :
i . - . \ a pixture in -0.14 | =2
Attachment fittings.. | 1 .2,26 0.8 | 0.52 - g fydraulio 6 0,51 |13 |-0 % | -
Pipal . H Wing cecececoesvccce ~0.23 2,0 «0e
paline in fuselage i I - 0. o.82 | 12
* %81l section....... | 22 3.43 604 0.46 3 1 5 ﬂ.......;;-- - 64 4.35 | 1447 -8 ;
Pipaline attachment B ; 0ST CONTROL «--e
£ittings .......... 1 3.42 0.3 0.43 - ‘ Slide valve, 476 | 1.2 1,00 7
Valves and T-oonnec~ : type TA-21 (& valves)| 34__| *° o
1 :
L 3 3.42 1.0 0.46 - 1 Slide valve attaohment 4,76 0.8 | 1.00 1
- i £AE41083 eeseverecce 4
4 -
i
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1 2 3 4 5 6
Pipeline ccocecccvccse 16 3.85 4.2 0.46 2
Pipeline attachment

TIEEINGS eecovecnone 2 | 3.85 | 0.4 | 0.46° -
Hydraulic mizture e.e. 4 4,00 1.0 0.50 1
Valves and T-oonnec-

1003 seecsccsccece 4 3.85 1,1 0.46 1
POTER PLANT .sevccecee |2984 1.79 | 1669 0,04 61
Engine, type PI-95,

with diffuser...... |1900 1.545 | 1230.0 0.06 T 74
EJeotOr_sececeoiacens 54 | 5.416 | 10,0 | O -
AZRETDUFNET +oececoe 833 4,336 |192,0 | O -
Bngire nose bullet

with £20alings ..... 4 0.40 11.1 | O 0
B0oster PuUmP eesceses - .4 0.59 6.2 | 0.4 3
Aftozburner attachment

24884188 secvrevrane -] 5.18 1,0 | 0.32 .-
Guide ¢rack nountivg

PoTt8 ceesecscscccns 5 5405 1,0 | 0.32 -
Enging rain mounting .

PRrtS secsreesienas 1 | 1016 7.6 | 0.20 2
Engine controls ..... 14 j-1.58 8.6 | 0.33 3
Af%erburner shutiozg

6O0DYTOLE eeesenesas 64 |. 4035 4.7 | 0.82 »
8cooline tanlk eeveass | =1 |=0.42 . | 2.5 | 050 1
Gasoline system pump -  |=0,19 2,9 | 0.67 2
Gos0line systen pipo= )

line vith attashment

2LEEA0E0 seeienrnens | 1 | 0002 3.0 | 0.37 1

EPcathor notat seveee. | 2 1,20 1.8 | o 0
OL1 4522078686800 00 0, 0,40 0.3 | 0.4 -
Toslemater tmoncmite '
¥ T2 B33 vl 1 | 0038 | 3.2 | 0,37 1
ISRy I G W I '

» ) cooeenns | 5 | 2063 | 2.8 |0.22 -

Co S e |3 a6 | o206 Loads -| -

‘ Gealdra . - e B

Poccecss b oo T 1 0ee3 | 203 0063 .| 2
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— 1 I 4 5 |6
/—"’— -
pipeline £ittings and _
al
engine addition \ el e ot )
14tingS cecosveccce
pui;]_ tank leecccccaces =33 ~-0.87 | 3843 0.11 4 ‘
e D ¢ |-0.77 | 20.8 | <056 | =12
with 495=A PucP «c- -1 =0,
tings . -
“t:c::::tlﬁe : ~2 -0,86 2,1 | =0.40 | -1
[ evsecsence
Fuel flow gauge
tier )
:mnsm;rc 16' - =033 0.5 0,22 :
ype - asese et
fTank 2, ¥ = 330 1it. 9 0,68 | 12.8
4ttings }
Mt:‘c:::tzf 1 0,68 0.8 —g.ig ;
[ csssscecs “onso | -
fank 3, v = 180 1it. 29 2,27 | 12.7
Attachment fittings 27 - oo | 2
of tank 3 esceoce 3 2. > o | e
Tank 4, v = 175 1it. A 3.41 | 3.7 =0
1ttings N S——
Atticz‘::ztf : 5 3.41 1.4 :-:z
o cesseses - .
Filler NGOl eeocecce '10 3.49 2.8
-2 . . .. -
mv;p, :ypi 2IIHB ’ . 0.40 | 403 | =0:%9 ,
or tan cvosean ] _ A
e, e WE10, 4 1.65 | 2.7 | -0.60 [-2
for tank 3 ceeccce e
Attachment fitt;\.n»gs X 1.65 0.5 0,60 _
of pumpPs eecoeccee .
pap, t50 -39, 1 3.85 | 2.7 -0.58 | =2
for tanikt 4 eecocer -z 7 N
Pump attachment fit= | 5 5,89 e | 058 | =
ting8 essssssccce ]
Pressura varaing . .
\(ms.t, _tygs Ch=3 L 0.39 1_2 _g.” :
3 uniés) eesveree ooa . '
Shut-off valves eeee 2
RBleotrio filters, ~~ |” .
0,50 | =1 -
type 9-18A . 160 | 249 0.5
(3 pioces) esvece )
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1 2 © 3 4 -5 6
Rleotric filter,

type 837 (1 piece) - 0,16 1.1 0.47 | <
Filters mounting parts - 0.30 0.7 |=0.45 -
Thyratron interrupter =1 p0.75 1.1 0.40 -
Drop tanlgpressuriza- -

tion system eecesecee 1 0,36 | 2.4 0.32 1
Valves ececsccasescscs 3 0,70 4.3 0.23 1
Branch PiPES eeeececes | = | 0.13 0.6 {=0.,09 -
Pipeline in fuselage —-

nose section ceeecee 2 0.25 | 78 0:26 |1 —
Attachment units and )

£ALLANGS eoceorcone 4 0,80 5.3 0,20 1
Pipeline in fuselage

tall seotion eeceee 11 | 2,72 4,2 |[=0.13 -1
Pipeline 1lun ving

(two £1lters) eee.. 5 0.84 542 |=0,10 | =1
Fire-fighting system - 0.11 9,0 |=0.67 | =6
BQUIREDI? svvevoeeees |=986 (=1.81 [545.0 0,10 3
Eleotrio equipment .. |-287 |=1,34 [214.0 0.26 56
Havigating equip~ - ?

DOt ceeenrereerees |=273 |=2.57 |106,0 ([~0.13 =14
Cozrunication equip-

@Bt ceiiecenancees [=172  [=3.49 49.3 0.41 20
Radar oquipment ...... |=142 [-2,37 - | 60.0 | 0.21 b
Altitudo equiprent.... |~ 82 [-1.61 | 51.0 [=0.16 | =8
'ém'lm equipmest... | 64 | 1.96 | 32.6 |[-0.23 | -*

CAVOFRCEB scsscescese | =88 [=3.30 2645 |=0s30 )
[F<2 coatrol uait
gcoce live o -6

- sevecsenns ~1,00 6.0 {=0.03 -
DIZCYRIC EQUIKZENT.... | =287 ..1:34 214:0 0:26 56
%gram, ﬁ’;:\ttm,

] L2 o 0
Cheman 1228 ..., | <200 [Z3763~ | 27.6—|-0.38- |20
S€C2s Tottory coatats . ‘
T C2 oees : :

. (ST TIPTS5 2 2
L3053 t556cay abbagn 3063 4,0 ) 0,38

S S t'oi )

R R 2,0 | 6420 3

I
e

i

T e

i
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goperator, type rCp-CT-

6000 (2) sovesccceces
. Starboard power unit...
port side pover unit...

Pounting parts of
PKP-K DOX ececcecssse
Youoting parts of .
BC 6000
younting parts of oon-
verter relay boX c...

and-svitoh-o ontrol
panel cesvassesasacee
pi-6 avd Pl-2 Telay
pouBt ecesccccccerce
landing lamp nount ...
Taxi lamp mount e.. vees
llach indicator mount ..
PMA-200A box mount ...
Arpament relay box
DOUNt ccccocsccsccre

TransfOrmMOY ececeosecc®
Attachmont £1ttings ...
Ultra-violet illunipo~

Resiastor box,
type [1010-304
Mount of POA-200A -- -
and TM-400 unitide.s
ClY_ unit goudt eeecee
MC-600 otorting
6ol poust eeeessecce

-2
APY DO evurenersene?
ULP08 sesesvsnsrsaness

Hounting parts -of buttond

$.144 filter mount....-

tion lacp fittings (2)

——201-2-A3C uaig cound

—_— ' . : g S '
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JR——

50001-6
2 3 4 5 6
1 0.27 | 40.0 | 0.43 | 17
-5 -0.57 9.2 | 0.30 | .3
-3 -0.57 5.8 | 0.30 2
-1 -0.96 0.6 [~0.23 | -
teeeseenieess | = 0.1 | 1.0} 0.52 1
2 —|=2456 0.9 |-0.58 | -1
1 |G o {oese | -
_y |-2.37 | 0.4 |=0.64 | <.
12 |-3.24 | 3.6 |-0.%6 | -2
-3 =374 0.8 |-0.59 | -
-3 -3.09 1.1 | 0.46 | 1
2 _1.00 | 2.1 [=0.36 | -1
-5 3059 | 13 01} -
-3 |=3.64 0.7 | 0.25 -
- - 0,20 2.2 .| 0,35 1
- l.1.20 0.1 0.23
1 292 0.4 | 050 | -
e 2 0.2 | 0.22 -
:—;-h —8-00 2.0 .20 - !
1 =3.40 0 | %59 | <
& | 068 9.4 | 072 2
D R A sl
0 |[TeZ | = -
cagpedng vodages | T 2 ae |G | =
P Sl IOl PR
Tep  |mxees |22 ST



e

[RPDRPRIRE SRS

e |
B

D

1 2 3 4 .5 6
Proteotlon ev-cosecssces| =3 «1,39 | 1.8 0,10 -
CODNDEOLOTS secsssnscecces| =25 | =2.57 | 9.8 0.26 3
Attachment fittings...e.| =2 «1.38 | 1.5 0,10 -
Right-hand console......| =21 |=2.74 | 7.7 0.29 2
Loft-hatd c0DS018.cscese| =18 | =2476 | 646 0.33 2
Trin tad relays mount... 2 3.35 | 0.5 0.63 -
Junoction bdox for thermo- :

OOUDLES ececsscescccsce 1 2,96 | 043 0011 -
VATES seseeececesscassesl 13 | 4.20 | 302 | 0,27 1
Proteotion cecceenss ceee 5 4.20 | 1,3 | 0.27 -
ConnectorBecscccsccsccce 5 3,34 | 1.4 0.27 -
Attachment fittings .... 2 4,20 | 0.4 0.27 -
Bleotric wiring in right|

WAOE everencnnecaonces 3| 0.76 | 4.0 [-0.26 -1
Bleotrio wiring in left

Wi0Z seesecsscseccscace]| 3 0.90 | 3.0 [=0.16 -
Bleotric wiring in .

8peclal beam eecccoce - 0,90 | 0.5 |=0.10 -
HAVIGATING EQUIRMENT... | =273| =2,57 206.0 |-0.13 -14
Instrurcnt pagel ...... -47| =3.09 | 15.3 0.40 6

APK-5 automatio radio

OCTPAEB cececcsccecs ~94| =2,68 | 35,0 |~0.34 =12
MPI-48 coxlor rosoiver | =19 =2,72 | 7.0 | =0.43 -3
ITK-1 gywcooopass .... | =40| =2,00[ 20,2 | 0.10 2
PB-2 w0440 nlticoter.. 41| =2,16 | 19,0 | =0.37 -7
Afx=gpocd tubs in fuse=

1800 secsesccccncenes =7 | =6.12]| 1.2 | =0.41 -
Uszes to inotzucont . |

nr:ﬁol ssecscrsssssscs | =9 | =3,00| 3.0 0.19 1

=156 PAtot tubo,....| -2 | =4.30| 0.5 | 0.43 -
- Utzcn to TH=156 Pites-|-—

SUBOeeeeceteninraanan -4 | =3.00] 1.3 0.20 -
=12 cocvorter fop ~

€700 ECTACOD eseevoee -2 -2'.53 3 _6.34 -1
AFI=5 TADIO COUPASS...| -94] -2.68 35.?) 0,34 -12

3 E

. T T : ca h E! T ’ —_ _; -
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: 2 3 4 5 6
/‘——’ S—
HocedVET saccreecete =59 |[~2.67 22,0 |-0.40 | -9
JPAC £rame seeecees -1% |=3.02 4.9 {-0.57 -3
(pange-over switch... - -2.74 0.1 0,30 -
gontrol panel eecccoe -3 -2.66 2.0 0,33 1
Debydrator eecceoscse -1 |=2.92 0.4 |-0.46 -
fostrunent attaohment

21ttiNE3 ecccecsoce -6 -2.68 2.2 |=0.31 -1
tables with f£ittings..| -8 . [-2.42 3.4 |-0.12 -,
P-48 MARKER RECEI-

VER ecescvoscsacsee =19 |=2.72 7.0 |-0.43 .-3
ReceiVeT ceoccececsce -5 2,93 1.7 -0.4: -:
wtenna with radome.. | =9 =2.64 3.5 [~0.6 -
BOE evenmerennnasee | =2 |72429 0.8 | 0,43 | -
festrument attachment . )

£1tting8ccecvoovoce -1 -2,84 0.3 0.40
(ableS eesococccssoce -2 -2.84 0.7 |-0.40 -

| B2 RADIO COMPASS.. | -41 [-2.16 | 19.0 [=0.37 =7
OBVEIter oeescssises| =10 ~2466 :.2 ) :g.i: j
Receiver—transmitter -22 |=2.62 N .
’ Rocoiving~transpit- o o
- - -li1.90 | -1.6|=0022 _} =

tiog antenna eeee 2 1.30 1.6
$34-1F  audio frequen— ois | -

o7 Pilteraceeeneens | 72 |72%0 0.9 [-0.42 -

i lnstrument attachmeot o a1
1 1441088 veceeveee | =4 2,55 7|13 - ':’g: S
Cables -5 |-1.83 2,8 |=0-
cescsscssssse ) .
IMK-1 orocoupass.. | -40 |-2:00 | 202 oflo
T 2.2 |-0.30 |-
Corrector switoh.... | =4 :'g: 0:9 020 | -
finel oompass eesess -1 |- '44 o6 | 0.es |-
| Jnotion DOX eeveces | T2 -;.35 1 s |03 |2
| 0O unAt Loeeenesee -11 "3'21 s | 0,09 | =
psLer, tpo 1-6.- '3 Ty | 20 |0 f2
4 -, e h . 1
Lorreotion agsonbly 5 5.60 1.9 0.67 ‘
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1 2 3 4 5 |6 1 2 3 4 >

ULPiNE socccsceosscose -8 =2.40 3.3 0.32

1 | 0.3
1 BUtton eeee- - 2,94 0.
Attachment fittipgs .. -2 «3.40 0.8 0.36 - Destr:::usvitch - La.o 0.1 0.33
OT-70 wnlt eeverecees | =10 |[=2.63 [ 4.2 |-0.30 | selec 2 T 2 bews | 10 0as
COMUNICATION EQUIR- Control FABOL <2 %" 2 |2.03 | 2.0 | 0.67
ENT PCHY-4 RADIO ' gotensa @ount x| 0] os | o2 | 0419
SET vnvenvenenenees |=172 | =3.49 | 493 | v.a1 | 20 Tostrument papel ..ceee

- 0.6 0.34
Ioertia SUALOD cecevece -2 3.90 4

-8 |-2.50 2.1 | 0.08
nd copnectors.. S
Recelver-transmitter =127 -4,01 | 31.6 0.40 Cables &

. 0.12
2 | 0.1 > rttachment fittings ... | =2 =275 | 02
Ra0tifler ceeeesccvses |=28 =3.73 Te o4 3 CHPEHA-2 TAIL UARN- ) ‘o L i
Aerial mount .....ceee 3 5.00 0.5 0.80 1 LHG UNIT seeecessese 5,34 . )
KE-2H pacel secececess | =3 -2,96 0.9 0.26 -

Instrument attachment

PLLEL08E coevrennonn =5 -3.85 1.3 0.24
Cables coesecccocanes -12 -1.58 7.8 0.40 3
BADAR EQUIPMENT ...... |=142 ~2.37 | 60,0 |. 0.21 13

6430 4.0 —|- 194
7.62 .| 0.3 2,19
1.50 0.3 0.53
1.80 0.9 0.60
5.00 | 0.5 | 230
=1.61 51.0 | -0.16--

32
Uoit BOe2 scevcocccecss L:
Upit D106l soceescecccer

2
3
-88

Unit NOe3 sececcecsecses
Cablos eececessoecccoce
Attaohcent £1ttinglecee

CPI-1 radar rasgiog ALTITUDE BQUIPLENT...cc.

UBLE ceieeieenonnes =120 | =3.3) | 36.0 0.03 1 .
CPO-1 1IFP7 ¢ranspoo~ Oxygen equipm0Bt..ceccs

deT ..eereeiesses. |=54 . |=3,00 | 18.0 | 0,05 1 Cookplt OUPPLY ececccc”
__CEPEIA-2 tail attack : OXYGEH EQUIFHENT ececee

66 |-2.28 29.0 ~0.14
=16 [-0.73 22.0 -0.18
-66 |-2.28 29.0 -| =0.14

12.6 =0.40
wvarolog usit ..... | 32 5.34 | 6.0 |1.83 [ 11 11t =30 [=2.39 .
bottlenzxd 1it. . -0.16
CPl-1 RADAR RANGING | :8:: pottimpsz 1t | =T |- : i 0.13
UDI? eoovennnennee. [<220. |-3.33 | 3650 | = - cmio, conneotoreeeses | =2 ‘2": 0.8 | 0.1
. 2 |=2.4 o ©
hogcs junotion 4 0.07
Antemna .....c.eeeen. (-2 |-4.58 | 0.3 | 0.4 | - Inbo:g‘wﬂ“o, veeees | -1 |-2eY6 :’6 " 0.40
Rocoivor-transmdtter.. (-41 .- | ~-4,01 | 10.3 0,07 1 Ep-26 atts eeses -6 |-2.28 .1 0.20
Supply and range . Kn-30 aiﬂﬁfi"“gu -1) |=3.13 :.B o.22
o seee . =0
VOt seeeieeiiiani.. =39 -2.94 [13.3 [-0.,29 | -4 Eomc:;m t £1ttingoece -6 |- 22,0 | =0.18
Voltago otabilizor.... |-12 ~3.68 3.3 0,26 | 1 Att BSUPPLY RO -16 |-0.72 *
imm PA0OY eieenre, -2 -2.64 | 0.6 | 0.8 | - coctrI? a1 |-2.38 | 04 g‘;; ’
EETOGED .. . |- |-s.20| o8 |0.20 [ - Supply wolve eecccs*® |y | e |09 | m
COROR STAtOR seeeae =l -2,11 0.4 0,17 - Rotusd VOlIVO eeccce’? N 0.49 1.3 -0.35
é:.:smmm fstioge .. |4 -2,98 | 1,5 |0.20| - Blostrie G308FAVRIT | g9 | 2.0 7]
, cpoii “eetvossccnnanss |=16 ~3.00 5.3 0.29 2 TILTT €Blt eeerec’’ -2 |-0.49 3.8 on
IFP? TRAUSPOSDER |-54 -3.00 |18.0 | 0.05 1 BB? aiw go@.mmégi vt:lvo “o |23 1.7 .
) ) B O o
Locotvor=troacittor,ss |48 |-3.97 |22.0 |0.03 | 2 4 TR ect
. o { —
~.

- ~ ot e T T
e el e —— e e e
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1 2 3 4 5
U4PI0G covvsvvcscsenee -8 -2.40 3.3 0.32
Attachment fittings .. -2 =3.40 0.8 0.36
OT-70 unit ceeoeveeces =10 =2.,63°| 4,2 [=-0.30
COMUNICATION EQUIP-

MENT PCIY-4 RADIO

SET cevossssavceness |=172 =3.49 | 49.3 0.41

Receiver-transmitter -127 <4,01 | 31.6 0.40
R20t1f1ET cvveeecseves | =28 =3.73 7.2 0.41
Aerial mount ....ce0ee 3 | 3.00 0.3 0.80
Ki-2H pamel eeceveeees | =3 -2.96 0.9 0.26
Instrument attachment
b 2843 1.7 TP -5 -3.85 1.3 C.24
T Cabled seiesecscecnes -12 -1.58 7.8 0.40
RADAR EQUIPMENT ...... {=142 | =2.37 | 60,0 | 0.21
CPI-1 radar ranging )

Bt seieiieinannas -120 |[-3.33 | 36.0 0.03
CP0-1 IFF tracspon-

GeP seeereniinnas. (=54 =3.00 | 18.0 0.05
CHPEIA-2 tail attack )

varniog unit ..... | 32 5,34 | 6.0 | 1.83
CPl-1 RADAR RANGING

CUIIR eevvieniienees [<120 | =3.33 | 36.0 -
ABteRPA  Liiieeeeae... [-2 ~4.54 | 0.5 | 0.4
Rocoiver~transmitter.. (-4l -4,01 | 10.3 | 0.07
Supply and range :

UREE eeeisanieiaies.  [e30 -2,94 | 13.3 |-0.29
Voltago stabilizer..., |12 =3.68 3.3 0.24
Spesial ponel seien.., |- =2.64 | 0.6 | 0,83
Uavege ‘

BVegelde ..iiiiiiin... [=3 | =4.20 0.8 0,20
Soleotor ovitoh ....,, |.1 2,11 0.4 0,17
lét;eom:ent 24%%a0g3 .. [og -2.98 1.5 | 0,20

00 oue ° °
*%0ecsssennes <16 =3.00 543 0.29

CPO-1 rIpp TRANSPOIDZR  |-54 ~3,00 l.a:o 0,03

Pooctvonstzaacsitton... |43 |-3.77 |12.0 | 0,03

.\\

~uwb

r

gt e
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1 2 3 4 3 6
strm-:tor Hutton .o - |=2.94 0.1 0,33 | -
. S7LtOR eeececes - 3.0 0.1 0,33 -
Soleotor ; S P e ot 02 -
gontrol p::mot .o el 2.6 10 0.18 -
intenna mouat ... gl 1.0 o-61 -
Tostrument PABOL eccece » 02 019 -
Ioertia £ULEOR cecscens -2 =3 ° 2,1 o -
cables aed conncotors. . =5 [=2.5 0.9 fososl R
Attaohmeot £1t%1088 e.. =2 [=2.75 o
v - 32 534 6.0 1.8 1
ING UBIT eecccccervee
8
6430 4.0 1.94
Uoit D062 eccossccccces 2: 7:52 . o :
Upit loel ...........:: 2 . - o :
Unit H0e3 soccccoce - ; - o el
Cable8 eccocccocccsse : >0 o by 1
Attachroat £4%tingBes.e 1. o a0 e -
. ALTITUDB BQUIFIRITeesee =88 |- 61 | o
virzcnt . -66 |=2.28 29,0 -0.14 ;_-:\ L
300 ese0cse el -
gé::to:np;;y cosssese =16 |-0.73 22.0 g L e
OXYGELD EQUIKIEHT ecceee —66 |=2.28 29.0 =0 ‘
6 ~0.40 -5
Oxygen bottlca2zs 14t. =30 -i-iz 12" el o
Oxygod bottlo@x2 1it. -7 -2-46 " o1 - -
Cozmon ©caneotoTececce -1 -—2.46 o o1 -
Tnboard hoses Juaotion -i —2-16 s oa? - -
cssse - =Ze N
iyt Y el A
-30 eppar: ceses e . ' |
Hoges and £1%%10G8eeee -23 -g :’4 e | o2 - v —
Attaghrant 248810006 _16 on 220 0.8 - E
COCKPIY SUPPLY secceee - 027 -
I =254 0.4 pged -
Supply vt;iva coconeee 1 1.61 g.; 0.61 N
Return VOLVO eeecceccc?® : X |
Blogtrio QLotFALoTes : ,:'g . _oggg .:
) . . - o -o. =
TXLTT DA eeoecesse |° T | 2.6
BBP otz woiuetng velvo | <2 =Z:§:‘ 29 || -
PEOl  opa IR odtdee -4
.N_[/‘
/
/ .
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1. 2 3 4 s | ¢
— .6
Transmitteor eeccccceses| =1 =2.25| 0.4 -0,03 -
Vindshield antidim -
SYStEM easescsssceses| =1 ~3.13 | 0.3 0.61 -
Coclpit heating system =1 =3.26 | 0.4 -0.,08 -
Viring and £ittings....| -4 ~0,65| 7.3 |[-0.25 | -2
Attachment units e.oee.| =3 ~1.20| 2.5 |-0.40 | -1
AUXILIARY EQUIPMERT.... 64 1,96 | 32,6 - [ =0.15 | -5
Signal flare launcher 14 4.59 | 3.0 | 0.76 2
Map holder csecececcsss - «2.74 | 0.1 0:20—|—=
DE=108T cesccsescccnss -24 4,90 | 4.8 - -
NK-1 anti-¢ suit.... -4 - | =2,35| 1.5 0.13 -
Drop tank 10cks eeecee 12 1.42| 8.6 |-c.30 | -3
Drag parachute eeccee. 66 4.52 114.6 | =0.20 | -4
CONVERTERS seoeesesess | =88 | =3,30[26.5 [-0.30 | -8
10-750 oonverter..... (14.0
N10-500 oconverter .... -88 «3.30 11.5] -0,30 ~8
Attachment f£ittings... [ 1.0
ARMAMERT tcevnevvoress | =605 | =1,78 [ 340,0 | -0.12 | =41
Arvacents ...ev.eevees | =466 | =1.64 | 284.0 | -0,22 |- ~61
ACT-5H-B3 sight ..... | =139 | -2.48 | 56.0 | 0.36 | 20
ARMAMENT oevvceeienenn- | =466 | -i.564 |284,0 | =0.21 | -61
E=30 020000 seusieenes | =175 | =2.55 | 68.5 | =C.50 | =24
Gos-d1o0harge tubdee.. -25 ~3.53 7.0 | =0.50 -4
Pront attachment unit =15 | -2.67 5.7 0.50 | =3
Rear attachment unit.. -4 -1.90 2.0 | -0.50 -1
Third-polnt attachment
undt .eiecineiennen. -2 3,46 0.6 | =0.50 -
Azzunition box and .
feod ohute soeeeoins | 22 | -2,27] 9.8 | -0.39 | -4
Caco ejeotion ohutg,. .. -1 -2,28 0.4 | ~0.54 -
:ﬁk obEto ceevveinl, | =5 -2.16 2.4 | =0.30 | =1
0 080008 cuevsen.. | -178 | -1.30 137.0 | -0.07 | -10
Fzont attachnont uait -15 1-1,42| 10.8 | -0.07 | -1
Reor attoshoeat uatt -2 ~0.59 3,8 | =0.02 -

—_—T1 —

1 2 3 4 5 6
mird-point attachment
Wit eoescaciiocasees | =3 -2.15 | 1.3 |-0.07 | =
spell ohute esecoccccses | =5 <1.00 5.4 |=0.06 -
ok ohute head pieoces -1 <0.97 1,2 }-0.03 -
kunk catoher DAE soeee. | -4 -1.08 | 3.8 [-0.35 A
yink chute with head I
ple0e esecccccecccaas -2 -1.00 1.6 |=0.20 -
~Itargiog Uit eececscss | =6 -1.46 4.1 |=0.09 -
f‘au.e time-piece unit - | -4 -4,05 1.1 0,39 | -
} (-5 oinecamera unit =7 1 -4.70| 1,5 j 040 | 1
11i0-5 cinecamera mount | -3 -4.70 0.7 0.40 | =
%umg P ~3.00 | 0.4 | 0,30 | -
lise guide tracks......| 15 0.99 | 15.0 |-0.22 | -3—
0-5H-B3 SIGHT .c.... | =139 | -2.48 | 56.0 [ 0.36 20
it HOw) cveeevoceosss | =33 ~3.04 | 10.9 0.70 8
1Mt HOe2 eoeveeseesnas | =12 | =2,03 | 6.1 | 0.23 1
q:m HOs3 eeeesecscecss | =10 | =2.04 | 4.7 | 027 | 2
hfm HOu8 ceveveavesess | =B -2,05 3.9 0.43 | 2
lnlts Nos 5 and 9 .eees | =23 -2.06A ll».O» i 0.26 3
,]?m HOe6 eveevconecves | =12 | =430 | 2,77 [ 019 [~ 1
Mt HOuT cecoessceceee | =3 -2.58 2| 0.43 -
Ut HouB vuvnvrnvneens | =7 | -2.08 | 3.3 [ 03 | 2
”*ae control relay .... | =3 | -3.19 | 0.8 | 0.30 | -
"ght head braoket...... =7 -3.17 2.1 0.70 1
! FUA e1iter Leveenn. | 2 -1,98 | 0.7 | 0.30 - T
M 02 0ables seseseses | =16 | =2.50 | 6.3 | 0020 1
+ Wachment £1ttings.... | =4 -2.00 | 2.2° 1025 1
fiﬂm tevevesseaneeces | =224 | =2.61 [82.0 | 0.57 a
Povr 10 front of
itu”’ o 10 ca—vse | <107 | -3.47 |30.87[ 030 | 9
ured glass poBol—- - .
e tr:r;o, é‘Pi 6| -s2 |37 |16.5 | 081 L
<01
| ufe:abi:k ph“' 30 |=-2.13 143 | 056 |8
| "n:egshgd rm’ 29 |-230 lazs ez | B
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1 2 3 4

Ejeotion gun aXMOUr ... -9 -1.97 4.7
Plate on frame Ho.3l... 13 4.30 3.0
11480011aRG0U8 cccoccoss - - 0,2

Sum:ary of HAl'=19C Airoraft Inertia Moments
(landing gear UP)

— o O, [ Tphs | TpBr | It
3 D iption
o :gt escrip kg Ba-m/aeo '.‘g-m/seozkgq/see o _
I |Atroraft with nor- . .
B2l 10ad ceeeeess| 7560 889 4697 4017 -1702¢ )
II A;rora.t‘_t with
50 per oent of ) o
- FUOL vuvevennnese|6652 | 867 |4443 [3754 |2%T
i III  [Extrers forward .
{—— C.G. position.....|6472 | 860 |4367 |3671 |-2°02'
3 IV jAdrcraft without o —' -
4 ) LUOL tveerenne...|5748 | 849 |4199 | 3499 |-1746

l“p . S

: 2, Absence of ammunition decreases the inertia

Hotea: 1l.The tnbular inmertia moments are ogloulated with~ ©
respect to the airoraft main axes.

Top view

: momeots: I A - by 134 lg-m/seoz; %PB - by :
) 157 kaa/se02} 7, - by 55 kg-m/sec”« ~—— 292
The graph of inertia moments of the airoraft witbout b
--6po0ial suspended loads is presented in Fig.146. '
Aurxiliary grapha for determining aireraft f£light perfor”
T3moos are given 1o Appondix 1 (Figs 147 - 153). —
Appondix 2 prosonmts the aircraft levelling diagrad .
(P18.154) end porazoters of the boost units (Fig.155)
Appendix 3 gives characteristica of the By-141C and '
B - B-131 boostors (ngg 156 and 157).

P e 3
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Fig. 142. Aircraft C.G. Position as Function of In-Flight
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Fig. :ldl. Position of Wiog MAC. Wing in
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g ) | - o ’ APPEEDIX 1
‘,

- - wailigz Graphs and Formulag Used in Eyatua tion
‘ ’ ' of 'n=19C Atroraft Flight Perforpance

Characteristios

1.Gzaphs aod Pormulas_Used to Coovwl T, Faed SZi=i-r=

To convert the IAS ioto TAS and Mach number and vice

d:
the following formulas are use
o air speed (TAS), km/hr

o8

versa,
¥ - airoraft tru

Ty by 137 bgesec?;

ec 1p

y+ & Vipstr.* oY oompr.*»
Y PR
) EVE -

R

craft Incrtia Momen!

nin Axis as Function of Fuel Consumpti

Yy
= = (Vg (w:pe

+8V, +5shook +5V1ag

Bably
|

Ald

Ahsence of uammunition decreases

= by 134 kgesec’s
I¢: by 35 ka-sec’.

v, - ipdicated alr apeed (143), km/hr, -
X +85Vo0mpr. 44.4 BVP
Vy® vV4 = V4 (sea 1evel) 0ompT.

4p o of Hg)s - . .
(f 4ndiocated air spoed at sed Favel}

: +
=V - b\vomp;-. = V3, (weps)o-

‘hange of

Nete
moments: 1y

o
B0 800 1000 3400 3600 3300 4000 4200 .00 JKg-m sec?

G
1735
1600)

FEEEE
S 888§
23 F E

¥ 8§ ) _ V3.3 (soa 1level)
4 Bt *yaogs 1ang . . . . '1.3 (sea lovel)
; ; . (5 Va +&Venook +5V1ag)1 -

el
: _ indicated sir speed at sed level .
713 (sea Level) githout sbook stall oorreotiody ——

+ 6\7& *871585

v 1) = ¥ Jee
.3 (oea leve 3.(9.P
-2 ( £ tho atropood

_ A8 by thoe vide pointer O

V.

1.(2.p.) .

) 4pdicatori ' ne
| ‘ v — edzopecd by tho pAXTod pés.ntor of alr-

| | - - ‘ warre¥ oood indicators o i

J
~

!
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v + AV
Voarron © st'v—RTA) o compr. _ ¢ . (mi

1
+&Vsnook *O0V1ag) w’

astr. tOVy *

Vi .(w.p.)e. - corrected IAS;
Vy.(w.pdee Vi.(w.pe) ¥ sastr.’

Vr_ - recorded speed,

- Vrecorder * i.(w.p.)c.} R
M - true Mach oumber;

S
¥=-3 l"md.*8["i.nst:r."b“"[a ’(S\Mshock ’b'mlag = Wp—'i

Mi.nd.' indicated Mach number;
- pressure altitude of flight,

H=
Eind. +8H1.nst:r:.+3aa +b\Hshock "8312.5;
L indicated altitude of flight;
H, . - actual altitude of flight (terrain clearance altitude,
along the vertical), ~

Bact. = B '639' s.1.

avinatr.' instrument error correction to the airspeed )
. indicator (by the airspeed indicator wide pointer);
&Yypstr.~ nstrument error correctlon te the Mach number

indicator,
~ gv
= 1 .
3M1nstr. _EiL;

a V2 _ ‘

' Hypgep ~ Lostrument error correction to the altimeter;
&Ma ~ aerodynamic correction to the airspeed indioator
::r distortion of static pressure at the installa~-——
on place of the airspeed tube and alrspeed tube
coefficlent at small Mach numbers (by the wide
polnter of the airspeed indicator). o

1

ed for R‘e_lease 2011/12/13 : CIA-RDP80T0024éA062166056061-6 —

5."“ v - aerodynamio oorrectimi to0 the Mach number 1ndloator,
. . v .
5K, 2 8%
afA

Note: Here and above the relations between Su aﬁd &v
aund 0'H are approximate. :

32_ Sta
9,81

~ Sua y .
08, = X (ygg =5

Note: Here and in two foruulas below the"a"value is given
1o m/sece .

b\vshook - shook oorreotions for distortion of statio pressure
at the airspeed tube installation place due to shook .

31&“0“ - shook correction ;o the Mach oumber indioator ;
b\ushockx’b;"!@%- i
aVA -
- shook ocorrection to the altimeter, ey

anl H
b o - = (g S5

8‘ Hapook

- oompresaibuit; error oorreotion (by the qiiggei

b\v
compr.
e jndiocator wide pointer);

d"1a — correction for time 138 yo ipstrument indication
(by the airspeed indioator wide pointer);

8“13 _ oorrection for time lag in jnstrument indications
& (of the Maoh number 1pdicator),
‘ &V : -

gli . 53
1a,; - °ﬁre°t1°n for tice lag 1o the alticoter indioation
8

:{ - looal elevatiu: (doprossion) of terrain " T
6\ 'ground/s.le . .
_—

. rolativo %o ths sca lovolj , »
a - speed of gourd ‘1n sti111 atnoophorey K/hr,y ) o

as722YT3 - T

wave effeot (by the airspeed indicator wide pointer)s



&Q

' " Declassified in Part - Sanitized Copy Approvgo_l for Release 2011

q - impact pressure in fligat;

2
0 L,
P - air density 1o still atmosphere;
1A P‘g? - relative air density at the given altitugde,
=G

Ab=;.fg’__i°-=o.379§- ;

Note: Here the p value is given in mm of Hg.
p - pressure in still atmospherej —
. _TOps.- temperature in st1ll atmosphere,
T = 273 + t°%C;
¢ "measured temperature®, indication of the
temperature gauge with stagnation attachment
tube (B - nozzle stagnation coefficient),

meas.”

t0as.C = t°€ + (273 + %) B,

The above
. for actual and

relations are universal and are applicable both
standard conditiouns, Speed values obtained in
flight are put down with "act® (actual) index while speeds
reduced to the standard atmosphere conditions are marked with
"st® (standard) inodex (for example, Vact,OT Vst).

For simplification purposes, in the given book the specds
reduced to the standard atmosphere conditions have mo "stl index.

For each pressure altitude of flight ( the pressure altitude
will be determined by pressure p taken from the Standard
Atmosphere Tables) the relation between the indicated air speed,
indicated speed by the airspeed indicator wide pointer
(oalidrated airspeed), Mach number and impaot pressure does oot
dopend on changes in-the ambient air temperature, 1.e. at aoy

*
.emzerature only ome value of V, (oalibrated),M or q corres-
Zon 8 to oertaln values of V, (w.p.) (See the formulas).
o(w.pe

orreoticns will be introduced 1into the formulas with thelr owo
8igus,. . . .
- The alrspeed tube, type MBA-3A, 1s installed in the Hul-

alreragt fuselage nosa part. .

I : » .
/12/13 : CIA-RDP80T00246A062100050001-6

The altitude, alrspeed and Mach gumber indiscating iostru~
pents duripg acrobatio maneuvres performed at high vertical
speeds (dive, Hesterov's loop, etc.) are erratic due to the
delay in the transmission of the statio pressure from the air-
speed tube to the lostrumentc. This error is compensated by
introduotion of corrections é\vlag' b\ulag‘ and é\nu .

Presented in Fig.147 is the graph for determining V by the
indicated alrspeed (calibrated) and indicated altitude. The
7AS graph makes possidle to find:

(a) TAS by known V, (, . y and Bypa. OF

[¢)] Yy (nep) by known TAS and Hyp4-

The graph is valid at any alr temperature of flight.

Fig.148 presents the graph of the summary (aerodynamic and
shook) correotion to the altimeter plotted accordiog to the
above formula and with the use of Fig.150 for the &M value.

It will be seen that the 81! ocorrection vaiue 1s positive,
1.0, the Mul'~-19C airoraft altimeter reads a lower-than-actual
altitude, and introduction of the correction provides for flight
safety at low altitudes.

FP1g.149 shows the graph of corrections for the alr oompres—
stvalaty (OV, o0 )e

Fig.150 presents the summary aerodynami_:ﬂfshook oorreo-
tion B -b\lﬂa ’8148““- . B . _ :

The drop tanks and rockets.io practice do not change the
summary aerodynamic-and-shock correction oN. T T

2. Table and Graph of Maximum_Airspeed as_Fungtiop

b of_Amdient_air Temperature

Fig.151 presecnts the saximun indicated (by the wide poioter) ———
airspeed in level f1ight at 10,000-1. altitude as funotion of ;r
the ambient air temperature measured with tho tonperature gauge :

i
|
)

‘5 provided with full stagnation attaohment tube.
] Tho graph is used for chooking the Vo o valuea by tbe
i results of flight at any free air tenpernturouz
: ° 0 t..,.%C) 0.19 K
tcons. © ° thot C (27" * Yact. TR e
lf - 1indication of the temperaturd gatso vith otog-

. 20
where: ¢ naaa,
nation attaohoe

nt tubo 1o a gteady flighty = - [

d
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° . . —_— —
tact.” actual temperature of the air at the flight , a
altitude. Ny
oraft powered with PI-9F enginos will be evaluated with the
The temperature gauge installation diagram is shown in aid of the Tables. .
Fig.l52.
The free air temperature gauge in the Unl-19C aircraft is (1) Bogloes operating with afterburners OF,
installed on the pilot's cockpit canopy. Hypa, = 10,000 m.
Temperature gauges are not used without attachment tubes
since their indications depend on their shape and location on tm“fc 10 |20 25 30 40 45
the aircraft, and special tests are required to obtain the rela- g
o -]
tions of £7 . o and t7, 4. . Vi.(wop.)? VBT ceeoen | 970 951 930% | 908 | es0 | a5
Temperature gauges im common use are slow in the reaction v k/nr (1
- w,
to temperature changes (due to their high imertness): therefore 15.1(.'1..1;3)' ower 938 | o12 | e88 862 60
during the tests the tomeaa , value will be gauged during ’ o st 7|7
3 minutes of flight at constant speed. . . 2) Engt 1 & nal thin
The graph presented in Fig,151 will be used as follows: . ,( nglnes opera “1: ozgr power e 8s
Let us assume that a temperature indication tomeas.= +20°% Hing. = 10 g
and a speed value by the airspeed indiocator wide polnter were
- t % -30| -20| -8 o |10 | 20
put down by the pilot in a level flight at H = 10,000 m. with R meas .
the engines operating with afterburniog. - x/
618
Having set off the tomeas.= +20°C value on the graph Ve (w.p.)? /by ...o.. | 652|650 | 646 640 | 630
horizontal axis, draw a vertical lime through this point till v , km/hr (lower
1.(w.pe)
it 1otersects the curve representing the 10,000-m. altitude, 1401t) ceeocncnceoess | 627 625 | 621 615 | 605 | 593
and then plot a horizoutal line from the intersection point to

the vertical scale (speed socale) of the graph.

The speed value nearest to that obtained in the graph x/ Vaxinmun airspeeds at standard free air temperature.
(%4, rn.p.) = 951 km/hr) should be observed by the pilot on the
airspeed 1ndlcator dial im flight.

The graph chould be used as indicated by the arrows.

Hote: Table of airspeeds at engines maximum power setting
i1s not given here due to poor acouraoy of airspeed

- and altitude measurements in these power conditions
Given below 1s the Table presenting the ailrspeed as func- i sioce the shook correotion ip this case is not
tion of the free air temperature, ‘. stable.
The Table gives the lover limit of airspeed values which i f(to ) use the data of
©ay bo obtaived during the measurements as a result of possible . The graphs of ¥y (y,p.) ” ueas. temperatures as
variations (vithin speoified 1imits) of the engines thrust and . zaxioun M, . values as function of free air temp "
alroraft drage : ) ) the basis for the graphical presentation of the fusotlon.

ture
The Tadble oouta;na sone explanations. The stagnation coofficient of the aloohol tecperatur

to be 0,95,
h attaohment tube 18 assuned
mngefzzttébﬂar paorimum IAS values at standard teoperature

povor
oorrespord to ach 1 3 for the eogines operating 4 pow
P d o3

(to be usci during acceptance trials) ) i augnontation conditions (vith afte:::.rn
ng.
Lovol £1ight eaxicn oiropeeds of produstion MUN-19C air- for tho ouglmes st mormal pover 89 ¢

Lo¥iouwm Indicated Alrspeods as Pumoticn ¢

of Freo Alr ?fmparatute J !

®sececcronse
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The lower limit of the maximum IAS was evaluated with
due account for the following tolerances:
~ airspeed measurement €IrYOr c.ceesseecsecssel0 km/hr
~ altitude measurement €IXOT eececocecsesces.100 m,
~ temperature measurement 8XIOT e.eeeeecsosss2”
- tolerated engine thrust variation.........2 per cent
- tolerated aircraft drag variation.........2 per cent.
At thrust air temperature ratios equal to hy = -1.3 for
the engine operating with the afterburner ON and hy = -2.0 at
engine normal power setting, the values of the tolerated
variations of the engine thrust and aircraft drag will cor- ST
respond to the variation of the measured temperatures by 6.5°C
with afterburning and 3.8°C at nominal setting, respectively.
The airspeed measuring error at normal power setting 1is
assumed to be 25 km/hr, due account being taken for decreased
accuracy of airspeed and altitude measurements due to shock
aeffects.
Employ for the airspeed and altitude measurements
special self-recording devices and alcohol temperature gauges
(with attached stagnation tube) for air temperature measurements.
FPor greater accuracy of air temperature measurements, the
regular straight-and-level flight should be maintained during H
not less than 3 minutes. :
If the level flight altitude 1s other than 10,000 m.,
increase (decrease) the required airspeed by 10 km/hr for
afterburning conditipns and by 5 km/hr for normal power settiné
conditions for every 100 m. of altitude difference. :
If the airoraft weight on the level flight leg 1s other
than 6800 kg, the required alrspeed in afterburning conditions
should be increased (decreased) by 1 km/hr for every 100 kg of i

4

veight variation. During flight at normal power setting the {

welght correction will not be introduced, {
}

=rdinate Axes System and Dosignation
of Values

Some spacial values given in Article 4, Chapter IV (“Air-

ozaft Contzrol") end Chapter v ("Aerodynamic Characteristios®) ‘
are oxplained by the cxes s

ysten diagran (Pig. st
o2 docignatiors gven below, agran (Pig.153) and the 1i

¥20 £0=03110d “cenidependant excs systems (Pig.153) ,
!
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shows the vectors and corresponding signs of the angles, pres~
sures and moments used in Chapter V ("Aerodynamic Characteris—
t10s") as well as the veotors and signs of angles and angular
speeds used in Article 4, Chapter IV ("Aircraft Control®).

Note: Coeffiolent o, is given in the Tables and graphs
in its absolute value (the minus sign 1s omitted
for reasons of convenience). During manoeuvres and
aerobatics the values will be measured in the so-
called "dependent axes system", according to whioch
the x axis coincides with the aircraft fore-and-
aft axis.

Some positive values (with sign "+") for some values
are given below in additiorn to the axes system diagram.

S11p angle B ecevececcscescscsosccncacoss right wing slip

(right wing ahead) - -—_

Bank angle ¥ eecceccccccccccccsccoccoccnce righf wing bank
Stabilizer setting angle ¥ rela-
tive t0 WANZeacooeccceccsanraerossoveses Stabilizer leading
: edge UP
- Pressures (sten 117)
On stabilizer control handle,

veessescasscscessescsseesossesepush

Pelevator
On ailerons control handle,
P Veeeeseessveessssasssscsopush to the left
aileron *°°°°° - oy

weesssoosessspush the right pedal
On pedals, ypedal eecessssaccee P! ght p

pravel of Controls (s L)

essesssssressesevesdaciocece

Stabilizer oontrol handle, X, ............:o;:a::a:::val - -
handle, X, seevessell .
Alerons control » Xaileron O ot rimt

wesessssssssescsforvard t
Pedals, Xpedal **°°" seda1

’ - . ‘ - h

/

A

/
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Overloads (sign It7)
n_ - ipertia force is directed downwards (the pilot 1s.pulled
down into the seat); .
L ipertia force is directed forward (flight speed is decreas-
ed, the pilot is drawn forward);

o, - inertia force is directed towards the right wing (the pilot
15 pressed to the starbeoard). ’
Distance (sign 7+7)
C.G. position relative to wing MAC im
height, !5 tecesesssccsccssssscsacasees CoGe below MAC

In the graphs of the aerodynamic performances, coeffioient
o, is related to the wing mean aerodynamio chord MAC (bA =

3.023 m.). Coefficients m, and m, are related to span 1 = 9.0 m.

Ypag hmibr o
] ! T
1 f i y,
] iy vTin / A-AH H
4
ATy
/ 7 ——
V.
# 4
/ a AA L ¥ . 4
: / /A 4 ,
; ARV.avaydysws® . T
i L2 / . \
: ] gas L
I = Z
: 7
f /] 71 S-44 311
AATIFIM AT
: & f
L) S
i LN SIS S SE A
A AR,
o f H .
: 1 BRI
: yirk 4
00 »
17y
/. A 1 e —————
] 2
7
: Vi [ :
600 0
v .
Sto v .
(
. NEEERREREEARS HEF i
e |
30 _ ~‘~,,__E
!
Bl — gt d s
u - o
EY H |
I §es |
100"~ 00 — 30 w00 __ 500 o0 . 10 g0 W Tww o ne 1260 Vi(p) iR J
. — j
i Fig. 147, 1AS = TAS and TAS - 143 -Conversion ('-uph‘ L -

RN e eatata rirnisot SO Aesungy
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Fig. 148. Summary Aerodynamic end Shock Corrections
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Fig. 149. Graph of C for Air Compressibility
ol :
N T
| | _
| P
R=20km. Y A
08 H=15 km. N /;
Heo-10km. A/ \ .
====SS == N\
]
0 I I
(g (4] [ [ 0 Mind
Fig. 1%0. §: y azd Shock C i -
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Installed in Fuselage Nose Section

for Airspeed Tche
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o Afterburner on
- H:10km.
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-
% N
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a0
_ 700
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i.(w.p). Kmihr
: {vp)
- T Hel0km:
/t I -
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Fig. 151 Maximum 1AS of Level Flight as
Function of Air Temperature Measured with

; Aid of Temperature Gauge Provided with
. Full Stagnation Extension Tube - ’

; Direction

of flight. Extension tube
-—=

Temperature gaugé

SN _ V_i

UKATLA LT TRTRRR RN LU AN

Gauge I 1

Fig. 152. Temp
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Table 11
ILIZER CONTROL HANDLE PRESSURES (kg) WITH TRIMMING
i .
o | EFFECT MECHANISM NEUTRAL
v
_.m r Booster
s lation ] on oFF
& dle in extreme
] position ihackwasd |forward |backward | forward
v 3 pull) | pushy | (putl) | (push)
€ 1 ;
-]
2 L ﬂw_o Grester | ¥ st? n? st
-1
& mat-
g post | Smaller | 5M 16 0% S IR Y54
i 2
.m - —
s Table 111
$
m ATLERONS CONTROL HANDLE PRESSURES. kg
Y] 2} ]
E » iy Booster '
EE ON | OFF B
v -
m W Handle in extreme position
-8 Lekt Righe | Left Right
v 0. +2
& 65403 | 8
.
v
L] ——e
<
m Tadle IV
z PEOAL PRESSURES. kg
&
M Lefe pedal
& Forward (push) Backward (pull)
uw . H up to 2.9 ap to 2.3
- i flecencey
.-m <.;r. "f
- shosld pess
2. The balaace stress vector P
. «vith chell: 1. Undee e Leveliog | Sae T of the control stick (or poiat H of
. s will be measored hrossh P ) atick sxie.
+ > RIVED ), oce or dynamometer (sod oa the pedals) aor=al to the contro!
t wing. 4 N ircraft of each oew 3. Carry out the messureoents for the
‘ an._-n& -:nnu_ N ic i ions assumed from the newere]
. sp yn e p
i m ALY po - — —positicn, _
; [X2
- PR - - !
R I dro .-4
. taking|} .
art.
' wo out-§}~
1 the o
-of-conl|
i
h.~ 3
1 ‘-
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Cright -Crerrs®

Ciett ~Crignsi0 Anhedral asymmetry
# o Eqerpem12f Eright-Eertsd

. Eloft Eright 18
Air brake 43928(¢5¢
Bown, for reference;
see Brawing ¢M0 252-

Left

Air brake (25° DOwN, for reference)
Seedrawing cM7-0304-00

s62t10 C——] nignt
Rear stringer CL. Left

Front stringer C.L.

Airbrake reterence lino
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Appendix 2

Right  Left

At -0*
P AT

Fuselage nose
section axls

Separate tail
section axig

Detull 8
wedging of belly fin

wing
Anhedral =-4°30° (for reference)
Wedging angle 9=0° (for reference)

Diagram of measuring by flap ﬁ,"‘,‘,’_.‘,!,‘f,‘,’, “.,,m,,,"”“"'"":'.'{',ﬁ”' nm‘%'tf Wing setting
78]
Section 78510 Section 12134 Section 15851H1
Detail b Min{mum 110(\ M e D . = 2
Fusetage tull section bottom view of fl Right Lett 3
P secin3 ot 125 (] C) wipr D £ 82 g5 23 (% i 2,
Tap- 401, [ | Y o Y
fusslage resz sction n 7 et E-n&: == T e Eﬂg
st — () Frame m3scL. Seclion g of 825 L Oifteceace of elevations berween meat and tert wings 7,000, ~3iet
teft 3O 1= Eatered into the squaree with the plus sign will be the clevation differeace
U betweea: (4) poiats 8~9; 8=10; 12-13; 12-14; 1617 and 1618 if y, 4 &8
; smallec; (1) poinen 7-; U=13and 1317 i y 0 i gremcer.
'Fé IF the relation is reverse, the differeace valwe will be ensered widh the
S

Fuselage Twist
Lm!# of assembled gircroft fuscisge (fuselage will beset:
nte right 8)

-by polnt Left1- et 2, in wigth-by points left8-
mm,.mnﬁgﬁﬁﬂ
reference limg " |
L Rigr2 ooty Lfts

e o

“minus’ cign. The ‘plus’’ cign in the oquare means that by the Cwe gives
polats che incideace of the right wing is greacer than dhat of the lefr winp.

PR S5 Sap

N ot e: Vhes deverminiag the elevation differeace it is allowed m ni isto
accouat peripheral variations of the contows ot the levelling poincs, whing the
sequired duse from the wing (2nd tail wait) contoar measurements chest.
Tolerssed will be: (a) in the wiag dp area (section 13-16-17-18) ree ew -
mﬂluqol.s--hhmiﬂdma(uudhh
knﬂh.ph--m-d«-pﬁuwb|--a_.-“-
points up 10 1.5 mm over the opecified colemnce.
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Lezlos 2027

g
In sections 25 26-27
26-2930 the elevtisns
point 2 will e
along the normal to the
Symmetry tine by paints

Fin Misalignment in

12628 Vertical (ine
28_~ paints 4-§
275-274+859

-1z

%

Instatlation of unit cM 6107-00; cw

Section along centrul lins of unit
CM6 10700,
CW 6120-C0/A

o _.
—— e ——
tise [}
ment

Leating
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Values g b avd bc arn given for referer=e

Fin Wedging Far Levelling of Units
Section 25-26-27 Lev:ﬂbrng gf' units ‘mfi h‘camvur co’n;armirgycnnhm tions
evelling will be performed in the scope set torth by Specitication:
. fire for 2 20 Stadili 8TY Cu2-00-01 Rudder Table No.!
. 5 I Jtabllizer T
o— b | _l_ﬂ_uf_f".ﬁ‘_’l"%_
Variable raflo_aufomatic boost unit set up of gregter arm
TI526 12517 Flap (Trimming etfect mechams: neutrul, for reference)
z Boester ON; rormal pressure
L AT Side [ iefi  Jrigpr]iefi Jietr T Tell _piigel |
tabilizer LE position |Masicum Down (Down| up | Maximum Up
Section 28-29 30 1812 e
- Airfoil height (from chord) Stabilizer —t—
-3 :‘iﬁl T43-00; T 43a-40 deflection | 450 _1Baleb | yrap |
g B . e U7 TH K7 7T
T 12850 11 Aileron - 8ooh [ror |- —
,m Q - t.;a ”hq e | Aachward forwarg _ ]
g & rovel from 226-4 9419
In sections 25 26 21 and “ 'gl ol prsinon 1
28 2930 the elevations of - ) 3
point 2 will be measured ©

along the normal to the

ki Airfoil height ch
symmetry ltne by paints 4 § I ! ln»nng, N(:_r;uﬂm ord)
8

5
Airfall height (from chord) 148-55, 1 300-50

8
TI8T5, T38pny-105, Traias ﬁ Table No 2
T39-80 Ta0-75, T4l 65 i kit
A Misatignment in Height ! L _Left stakihizer ]
(Tricrung effect meckansm neutral,-for referexe)
T vertical line b TS rormal 7T 1
2 P £} 5 " T resETe
(] cissors o b ~vr Pt oncf crapeizer LE
228 134837, 2 T ptgtasittaer fillel |Stabitlzer Alleron & i“-" = LewoTRT e
| Stde ___Right Jreft — Right - | 4 | a5 a
-z Imittal p5si- Left statultzér feffstobiizer | 4 ,:,I N
| tion ottirg ongte: Ofsettingangte:0° (3344 | 38-14 [45-300 + b+
Measured poimy 4343 [43 4Ja o {:r A1 18 Ay 41-21 + - T + - -
Installation of Umt CM 6107 00, CH 6120 00/A pelezors hormeids i i ekt o2 forns [o% Tory b
Trear - cﬁiﬁi -:éf:q?[ F s -
' ’ LYo} 4 ! Leo N A
| if c..-mv r:':r:,m; peints are found af the measured (evell: ’
. 7=rhs, correct the chtuined measurement data ty the valte Stabitizer Comtrol Hondle D! T
|_ o the' crigural step Cetween the wicg ord giteren et nlo Diegram )
and filtet, rcader arg tail fairirg L} — icrecrd trove f
- tett A randle egualo AW
1 Ssheard trove) ¢t

frcm fregre Ttrcar~Treq 530 e rga’
: 3 e "
Frear Frocy @) ] Mresr-Mrrom 230 e egms

P 213(7er refervxa)

Ir<trument ponel foce

] _ o Yl Note The le travel teegth s de
" e s o 710 the beadle coctra
: & Cmst
i [ T U e S H s poiton and alng o relereoce Lioe are (a
| . Valoes A gﬁfﬁ T l cracuice idectical (B roberense:
i y
Section along centrul line of unt mecsured rnagyels lgeefa L] | Tose measured ¥ A5%for referecce)
CMG 197 00, o - 1 e CLddle of the L% 500 = Poset Tis o conveatsined pocar of pators
a_ CNEDO/A Al /iﬁ»f’f I BT OIS Bacd eflon o The pazecs of o

T cf e baally

to (ie04

& soecced vohe

@4

% 'd"“ L Allerons - (fer reterexce)
uﬁﬂl‘t"‘“m wlr ;Jm nzn': No ! of linear measurements
(b -MA teblizer miadle of stabitiser angutor movement A7gles and hande trave!
Lesding aftachment beli CL trard Y 1@:7 nE: g:::“”b *
tabl; -
o €N 6120 ou/a L ‘%’ [y )
Right Left Right Left “ S Distance ] Mrweeo toceiiing aarks 34 aad 39 will
[ oo R ,'-:F"‘ e messwed (dumsg the ocamai position chech’ ua its
be20002) e Iwte wertic isflarace
i prozection on the 0306 avond infh of he slot mirh:
TN 1o “hule dwing e chech of extwme pasitions (See Tebdos No |
oot ' ¥ CRE % sad No 1) directly between poiats 34 and 43
m fal
G
%".D Switch Kig Left * \‘
®
|
l : :
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CHECK OF LONGITUDINAL CONTROL NEUTRAL POSITION

The eatire check ix performed with the booseer CN. Levelling marke oo the stabilizer and fillex (pointe
34 aad 55) will be ploted oa their leading edges aloag the chord (See Diagram No. 1).

1. CHECK OF STABILIZER SETTING ANGLE WITH LEVELLING MARKS ALIGNED {TO CHECK
LEADING EDGE FOR CORRECT POSITION)

LEVEL THE A/C OUT AT FolNYS“_EV" 1 - LEFT 20F FUSELAGE AND LEFYT § = RIGHT § or
WING). N

Set the variable ratio eutomatic boost unit (APY) for greater am (i.e. for greater angulas movement of
seabilizer).(Frimming, effect mechaniam neutrsl for reference).

Aligo levelling macks 54 and 53 of lefe.stabilizer.

"Measure difference b — & by points 19 ~ 20 of leh stabilizer. — - - -
boa=g23 Ieh. -

(At this, stabilizer actting angle equals 130", L.E. wp for reference).

2. CHECK OF STABILIZER POSITION [l AT ZERD ANGLE AND CONTROL STICK NELTRAL POSITION K

Position the aircraft by points left 1 ~ left 2 and lefe 8 — right 8. Set the variable ratio antomatic boost unit for
#reater arm (Trimming effect mechaniam neutral for reference). .

By pulling the control stick frow catieme farward position, set up left stabilizer by points 19 — 20 for
b — a =25 and lock the control atick in this positios.

At this, levelling mack 55 on stabilizer should be depressed wish rezpect to levelling mark $4 of filler.

Measure distace /|, between levelling marks 54 and $5.

Ay =133 lek.
Check distance berween control stick paiat T aad instrument panel:
. K=25430 ,

(la this position ~ control stick backward pressure is up to $1.5 kg,for reference). Set protractor zeto for lef
sabilizer in this position.

N ot e: Protractor zero for right panel of stabilizer will be set up when points right 19-20 are posi-
tiooed to obtain b - a & 25,

right 54=33.
Ay=1313 = right,

Point 33 is below point 34.

3. CHECK OF STABILIZER DEFLECTION WITH VARIABLE RATIO AUTOMATIC BOOST UNIT
ADJUSTED FOR SMALLER ARM
(Teimming effect mechanism neatral, for reference).

By pulling conurol stick from extreme forward place position levelling mark $Sof left stabilizer above
ievelling mark 34 of fillet at distaace /=8 (ac this, secting sngle equals 0°30", L.E. UP, for reference)
aad lock control stick in this position. Holding the coatrol stick in this position, switch over the
veciable ratio sutomatic boost unit for smaller am. At this, levelling poine 53 should get depreased
selative to levelling poiat 54 oo fillet.

Measure distance berveen levelling marks 33 snd 34.

fe = 302363 (at this, seuting angle equale 2°% 20° L.E. DOUN , foe reference). (In chis position —
coatrol etick forvard pressure is up to 3 = 6 kg, for refereace).

4. CHECK OF TRIMMING EFFECT MECHANISN NEUTRAL POSITION
Set up varisble ratio automatic boost wait (APY) foe grester arm.

\

Fig. 154. Levelling Disgram of MuI™- 19C Aircraft

Set wrimaiog effect mechanism neutral; as 5000 s the signal lamp lishts up, throw the coatrol stick to
the excreme forward positioa by turaiog the switch on the control atick back (having previously cur out
the lamps by curning the awitch forward); gradually refease it till topped in next 10 balenced posi-
tion due to friction. Measure diseance berween levelliog marks 54 and 35 and chea repeat the menstie.
et in control stick deflection for extreme backward position. In both cases levelling mark of arabilizer
should be elevated relative to levelliog mark 54 of fillet,

Return travel of control stick from extreme forwasd position;

Al=nt3a —

Returo travel of contro) stick from extreme backward positioa:

A2 =63

Mean valoe [] will be determined for greater arm of variable ratio automatic boost uni at zero stick

Ppressure; _ nl +a -
A= =8¢3 6 tere

{at this, secting angle equals 0°30° ¢ 20°. L.E. UP, for reference. Sce Also Notes, ftem 7, below).

LEVELLING INSTRUCTIONS

1. The levelling should be performed without fuel and military load and pilot although with sl
the ‘srandard equipment items instalied.

For levelling, the aitcratt is eatlcd uader rames Nos 1 and 20; ac this, it is not necessary to
vaspend & load from the aircraft noce (applicatioo of 8 100-kg load to the horizontal empennage during
sircrafe maintenance is cavisaged).

2- Safety uestles are installed under the wings (at a distance of 3000 mm from the sircraft fore-
and-aft line) and uader the fuselage at frame No, 31.

3. During levelling operutions the fuselage freand-ak line will be set up horizootally by the
faselage leke aide levelling marks | and 2. -

4. To obuain a levelied lateral position of the sircraft, align two points 8-8 in height. . T T
3/ Pressure in the variable mtio eutomstic*boost anit dynamic pressure pipe will be checked by the
wide pointer of the aitapeed indicator (V;_ (w.p.) whereas the static pressure line will be checked
sguinst the altimeter (M; 4 , See Table 1).
. When setting up the required transmissioo ratio, introduce values Vi(w.p.) 288 Ming. accusstely, begin-
Sing with small valucs no matter at which valoe of V; (., ) 40d Hiny  the abt pulse arm weeel of the
sstomatic boost unit takes place. R
6. Afiee the levelling diagram i filled in at the Assembly Department, the inspection check-up of che
seabilizer aogalar movement will be carried out by distnce f] berween levelling points 34 and 53, without
bringing che altcraft in the levelled positioa,
For final check-up of setting angles with a set the scale zero ding to
diamaace [l (by points 54 and 55) which comesponds to zero angle of the stabilizes serting. .
- 1€ the pre-acceptmoce sireratt ericming requires sdditiona] adjusement of the control  enter corrected
daca fato the Diagram for points which underwent adjosement, -
Floal data ca the stabilizer trimming position will be also carered into the sircraft Service Log. For
iastructioas o levelling aircraft in active service see the Maiotenance Mawmal,
8. Coatrol atick pressares and trimming effect mechanism range will be checked according o the dats
siven in Fig. 135.
Notes: 1. All the levelling poiat,

il be plotred in sircraft construction trusses before levelling
according o atic in Suppl No. 1 to Specifications No. 14. It is allowed to plot
levelling poines by drilling through o depth of 0.5 — 0.8 ma, dis. 2 mm. )

—
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Levelling poiots on the wing and borizonts] empennage will be plotted only st the bottom, sad on the
fin ~ at dhe left side oaly.

2. Asgular movenent of the subilizer, aileroas, rudder and trim tabs will be messured by merns of
peotracters, la d2grees normal to the rotatiom sxes, while the travel of the flap, contro! stick and pedals -
with & rule, is am.

3. Uken entering data into the squares with differences, such as a = band b — &, cross out exera
designetions.

4. Levelling poiat elevatioas icdicated in the Diagram which represent the wing anhedral correspond to
the wing acrting angle reladve to the airceaft reference lise.

3. Elevations of levelling points 13, 14, 18, 16, 17 and 38J] arc given by the actual contour of the skin
taking into aceount its 0.5 x dopression relative ¢o the theoretical coatour.

6. Loagiradinal control to the boocter Is weight-balanced et control stick neutral position and artificial
baoies di  (foe refe

7. lo-flight immsing position of the sabilizer comresponds to V; (= | = 750 kn/br a¢ HD = 7000 m.;

At this, the subilizer setting angle equals 0° and A =13 1 3; variable ravio sutomsatic boost unit arm is in

an intermediate positioa (for reference). .. -

feel

'PRESSURES ON CONTROLS

The required measurements will be carried out on each aircrakt. More thorough measurements will be
performed on every first and rwentieth aircraft of cach series sccording to the data indicated in Fig. 155.

—— T
LT Table 1
T EFFECT RANGE
Stick setting with mechanism io extreme positions
Booster ON
Switch Forward (push) Backward (pull) . T
| Indicatioas of variable ratio automatie boost anit transmitters - -
Vigw.p.y ket o_| w0 [ 900
Hina, o ° ° N
Stick travel, mm forward | forward | backward | backward
Scabilizer L.E. 94t10 | set10 175¢10 | 100t10
travel

IMPORTANT: To e20scre the control stick travel, operate the change-
over swited to eee the ericning effect mechanisn to the extreme position;
thea pot the coatrol stick to the aeutral positioa and slowly release it

. (g=aty retinlag Its eovemcat) eo that it would stop sext to the extreme
posiiion due to friction.
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Table 11
STABILIZER CONTROL HANDLE 2! ¢ ] ﬂj) WITH T
EFFECT MECHANISM SEUTRAL
Booster
Handle in extreme oy OFF
position backward |forward |backward | forward
(pull) (ush) (pall) (push)
—
Variable | Greater +2 +2 2 +2
rado arm “_] 3 1 5
automat-
ic boost Smaller 4 43 41
e b ol M [ 168 39+ 164}
. Table m
AILERONS CONTROL HANDLE PRESSURES, i‘
Booster
oN | OFF
Handle in extreme position
Let | Rign | Lek [ Right
s.st0-8 ] g+2
“Table v .

PEOAL PRESSURES, kg

Left pedat
Forward (push)

Backward (pall)

up to 2.5 up to 2.5

. IMPORTANT: 1. Under the Levelling
Diagram, preasures will be eeacured with the
2id of a spring balance or dynamoneter (sad on
every first and rveatieth aircraft of each new
series - by means of & special dypamomerric
device).

2. The balance stress vector should pass
through poiat T of the coatrol stick (oe poiat H of
the pedals) sormal to the coatrol stick asis.

3. Carry out the measurements for the
extreme positions assumed from the newtral

. position.

[R—Y
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Appendix £

1. Tolerances for zero pressure points position in control

stick travel;

(a) for position of zero pressure points A and A, (at

art 1 C.mmvl.sdck P res from ili i - Viqw.p.)= 7505 mm;
Unit with Trimming Effect Mechanism Neutral and Booster BE Force .k (b) for difference between zero pressure points Ay and
Friction); 5| Force P Ay - %5 mm.
1t reference — for emergency control by AlIC-4 stabilizer S5 2, Tolerance forlengih of lnes A2F and Ay ® projections
ic control unit the Chart data are valid). o in Cmm" stick travel —
cimun gradient of peeasure change of forward travel. ts . Tolerance for pressure chnnge gradient for all chart
3g |ines —~ 215% (except lines AyE and A} ® on variable ratio
Farward () FeRroukglmmea00: Wugim —— 58 E boost unit smaller arm).
T v g5 = change gradient (or tangent of the chart lines
3ackward { 2} "n_%fﬂbkglmwwo., kg —— oty slope angle) is ratio becween the pressure increase and
Backwpr I 0 100Xp1. 7 increase in control stick movement. —
g B 15|
R T =t L+ ] Chart . Control Stick Friction
o ¢
[+ 4l 2l ﬁ} 1 Force
R Lol TSI = Booster o oFF
=4 = DAt (A staiiizen
- automatic control OFF o
= e unit %
- 9 ications of voridble -
- o] e adio automotic Friction force, kg
InE 1 boost unit
151 2= /5 Vi (w.p) | Kind__INeutral]EZRTERE Nor- [Neutral
T HI g _|_km._|positioRbaciocd mal position Lt o7
L 0 [] lupto 0 |
et A ) liptorc
1 . 4 900 1 1
2 B ck Hm ram
i Blio Stabilizer Control Sti 9 Stick forward travei equu!s KM
1 H Stick backward trovel equols NK
[ TA 3| K:225 ( for referencer
- =
T AT Hote: Travels of the control atick
g in the direction perpeadicular to the stick
2% tnstryment aeutral position and along the reference line -
A g po x
E| ot 7'5;;5 'Il,’a’,‘]"”"g are practically identical.
e Hz Point T is the conventional point of
18 the pilor's hand cffort spplication.
v = 30 Mark the position of point T on the
3 control stick.left side by means of & punch.
o (for reference)
o
B4 S

Control stick axis-dstum line of control
stick angular and linear movements (foe
stabilizer seting angle & = 0%)

Chart 2. Control Stick

Pressure from Ailerons

Autonmatic_Control Units
(no friction

Chort Ko 2. muleron Frictivn Force
Friction force, kg
Aol Exlreme pee

L

and A by sileron angle +0

w

Sumple Plethng of Measuring Points
and Represemtative Force Lines on Chort 1

Pp

Play of springs

o m
T

(for reference)
Double lnmn forue

k-3 e friction
&7 " (fest conditiansy

ithout friction fratsd)
Comentienal porrt of
pitet's foot pressure
applicerien

N poutte friction trce in 1
pectrsl pesihion

——— Mirest frov!
Return trovel
o o Measrement pairty

Pedal

tatien ases

Fuzicr Costral teff edat

1 Tolerance for position o!,mm- E sad @ by aileros

angle 41% -0.5°%

3. Tolerance for pressure chaage gradieat for all
chart lines —+15° per crot. The pressure change gradient

(or tangent of chant lince stope aagle)

is & ratio between

the pressure increase aad increase in costrol stick @-ve-

ment
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Fig. 155. Characteristics of Automatic Boost Units of Aircraft, Model Mul™19C s

INSTRUCTIONS: Messuremeats accotdm‘ 10 the present Disgram will be carricd out in their full scope (b) releasce the rack clamp and build up’s pressure in the observation window which would be equl
. for the first aircraft of each series. to the ground pressurc at the moment the messurement is taken;
1. The measurements will be performed after carryiog out operations under the Levelling Diagram (¢) fasten the rack clamp and set up & pressure of 760 mm Hg in the obser ind
(See Fig. 54) which will include the check of the controls and trimming effect mechanism for neatral The indications of the airspeed indicator and sltimeter will be taken corrected for the index errors
ition and check of the stabilizer setting angles in all flight procedures (V; and Hipg ) di of the i
Sumple Plothing of Measuring Points position an 8 i (wp) nd. " . :
and Representative Force Lines on Chart I to Table 1l in Fig. 154. When setting up the required transmissioa ratio, introduce the values of V; (wp) and Hypq
Pp (for reference) 2. Mcasurements of forces will be carried out with the trimming effect mechaniem in neutrs] accurately, beginning with low values, o matter at which value of V; (o p_):nd Hjng. the lost pulse
Boutle friction fores position. shift of the variable ratio automatic boost unit arm will ke place.
 eatreme s ar 3. To determine charactetistics of the controls, all the measurements should be carried ont in Note s (1) All the pressure measurements will be taken with coatrol stick and pedals ia mo-
riocs b complisace with the instructions givea io Fig. 155; fill in the tables and plot, in Indian ink, measurement oo, i.e. with friction forces taken into sccouats -~ o
ng: e points and force lines passing through the measurement points on the charts. At this, plotted on the charts .
?-7 ction e | dawn which inclode friction fo Friction force at coatrols starting moment will aot be considered.
krm L licﬂ w'-ﬂ"m’ will %< acrual measuremeny data which lncl ction force. (2) The stick (or pedal) friction force in any position will be evaluated as half of the control stick
Z 4. Measurements of forces will be camied out during the forward and backwand travel of the control presaure difference measured during the control stick forward and backward travel.
of a7 handle. Forward travel will be estimated from the ceutral line (i.e. P=0 kg). Before evaluating the forces (3) Angular movements of the stabilizer, ailerons, rudder and trim tabs will be measured in degrees,
K A 1N Doutis friction force in %P by the dynamometer, take up the automatic boost unit plays. Te do this, when measuring the seabilizer th the aid of peotractors, whereas deflection of the flap, coourol stick
neutral position control handle pressures; and pedals will be measured with a rales (in mm).
(a) sendhe control handle to the extreme forward position and then slowly (at & rate not exceeding (4) Friction forces data indicated in the Diagram sre valid ooly whea the measurements are takeo ot 8
—m Direct m:‘l 100 mm of handle travel per 10 sec.) release it uatil the ncatral position is assumed to have the bandle temperature not lower than +10°C.
A - Return trovel s stop in a position stipslated by friction (by this, plays in the automatic boost units are taken up). Thes (5) The arm of the varisble ratio automatie boost unit undergoes linear changes, depending on the
Sackward Pedal plish of during the forward (from the neutral line) travels of the handle impact pressure with due account for compressibility and flight sltitude.
o and backwards (to the aeutral line), thus covering the entire range of the haodle travel; The variable ratio automatic boost unit ama changes lineary from 50-to 96 mm in 18 pulses in cooditions
Rotation wres (b) tepeat the procedure uader Item *'a** for the ncatral line-to-extreme backward positioa range of the of v, (w.p) = 480 = 900 km/he change asd coastant altitude H =0 ~ 3 km,and in 13 ~ 39 pulscs whes  C
 (ratedy’ e e — control handle travel. To measure pressures on the sileroas control handle and pedals employ the climbing from H=S km.o 10 km. at coastant oy €5ul 0 900 km/be. :
ot of same dure us for stabili taking up play first for left travel mage, and thea for Time of mazimum chage of the boose unit arm (Fram 50 to 96 mm) docs not exceed 4 seconds ia 8o ’
ressure right travel range. B load coaditions (for reference).
» S. The pressures will be measured with » special wsed in the mannfa s measare-
Nlll . - ADDITIONAL INSTRUCTIONS FOR CHART NO. | =
Contral Left Pedal - ——— et
Rudder_Control Left 6. All the measurements in booster ON conditions will be accomplished at che m-l.xn”n--m : 1. To measure pressures of the foagirudinal controls it is necessary to set the variable ratio !
7. The pressure in the variable ratio suromatic boost unit dynomic pressure pipe will be checked automatic boost unit into a special position according to special instructions.
- by the IAS indicator (by wide pointer) v; (-p )(“m,‘.“,d) while che pressure in the static tabe will Messurements over, rerum the boost unit into the operating position according to e same iastroc-
. f e . . . . tons. Mcasure the pressures over % 100 mo of the coatrol stick travel from the neutral line through :
heck . ,
be checked by the altimeter pointer (H;,; ).To do this sct the altimeter pointer at an sltitude valoe which every § mm, and farther oa — through every 10 mu. :
would be indicated by the in standard heri itions at ground pressure 2. lo case of noticeable point scattering repest the pressure measurements for alf conditions of +
st the moment the measurem=nt is taken (chis brings the o standand Vi.(wp) *® Mind. The data of the repeated measarements will be entered into the spare lines - !
To check the pressures: . of the Table and Chart |
(a) fasten the rack clamp and set the pointer to indicate altitude H=0; B ) 3
'
e e :
)
i .
| -
X . .
- o - .- - —
. . K ) _ /
- - . - e o e+ e« s e e o w7t e gy~ qeeess Smees o o memssm e s e - ’
| £
P
1 AN ,
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. . - ’ ,' .
: -19C Airoraft Control Power Trainm Data
' Longitudinal Control
; 1, Characteristiocs of Booster, Type L¥-14UC
; | 1 Booster-to= Eresagg at.
. Norma main system rans on
Pressure 1o Mdrgulto systen, ur transition to eleotrio
‘kg/cm pressure pressure oontrol
f. . 135 65 50
. i : 1 2 3 4
) . i .
l' Rod prossure, kg Uaxizmun, at V=0 4500 2200 1700
Hingo momont of stabdili- Maximum, at V=0 485 235 180
ger normal to rotation : .
axis, kg-a ) |
: : W w W W W w
Rod velooity ¥ , ma/ocec At eugine maximum 82 43 53 2745 45 23.7
and stabiliser angular r.p.m.and zero pres-
] : spocd normal to rota~ sure of booster -
l ' ‘ tioo axis (W deg/seo. At eugine Ldle r.p.m., a2 43 52 27., 45 23.7
‘ i , . H=5000 m.
!
. At enginve 1dle r.p.m.,
. H=0 56.7 29.6( 56.7 | 29.6 45 23.7
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)

1 2 3 ‘ 4

At englnes self-rota- | :28.6 | 14.9 | 28.6 14.9 28.6 14.9
i ' ' tion: '
‘ Vi (w.p.)" 550 km/hr

I
a ! . . . 1. 21.9 11,5
vi.(w.p.) 450 m/hr 21,9 | 1l.5 | 21.9 11.5 .

|
'
‘ H

! | ' Note: Values of velooities are given for longitudinal and lateral countrols
| effected separately.
' : Maximum working travel of m!-muc booster rod equals 73-mm, .

i ‘ Ey-14YG booster slide valve travel is 1.5 mm.
f ) . ' Relations between oharaoteristios of BY=-14MC booster are presented
Lo ‘ in Fig.156. . ;
J ' t He.ximum oapaoity of hydraulicipump om PJ[-9B engine 1s 36 1lit/min, .
| ;
i
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Fig. 157. Kepresentative Curves of Booster, Type BY- 13M

et —— e i3 Sl

P - rod forze. kg; My, . ~ hinge moment in plane perpendicular

to rotation axis, kg-m ; @ — angular speed of sileron, deg/sec.;

Q - pump oucput, lit/min; V4 = boostet rod speed, mm/sec.;
p = pressure in hydraulic system, kg/cal.
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PUREpm—————

4
1 v - 2 3

! At englnes sol.f.-rota:— 94 7645 64 51.5 | 56 45
b _ tion:
! vi.(w.p.)' :550 loa/bx

b - -4 68 64 51,5 | %6 45
Vi (w.p) 450 km/hr 84

! .
P | | o
' i Hote: Valuea of vholooitiouiare given for longitudinal and lateral oontrols

: : offootod soparately.! :
5 i Vaxioua travel iof EY~13M booster rod is 30 mm. : I
’ : BY~134 booster islide. 'valve travel equals 2 mm.

i I Relatiouns botween obaraoteristiocs of BY-DII booster are prounted ; 8
l, : in Pig.157. \ I
B
{ | —
b | | ‘ - 50X1-HUM
: ;
i | .
:; | 50X1-HUM
% i
Lo |
f i

!
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